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(54) Knee protecting airbag device 

(57) A knee protecting airbag device comprises an 
airbag (55), an inflator (47), a case (13) and an airbag 
cover (30) to be assembled with the case. The case 
houses the airbag and the inflator, and is fixed to the 
side of the vehicular body with its rear side open. The 
airbag cover (30) includes a door (44) and a general por- 
tion (31) i around the door. The door closes the opening 
of the case and opens when the airbag expands and 
inflates. The general portion (31) is surrounded by inte- 
rior members of the vehicle when mounted on the vehi- 
cle. The knee protecting airbag device is mounted on 
the vehicle in an assembled state in which the airbag 

(55) , the inflator (47) and the airbag cover (30) are joined 
to the case (13). The airbag cover is joined to the case 
in a movable manner so as to absorb the dimensional 
inconsistency between itself and the surrounding interi- 
or members. 
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Description 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 

[0001] The present invention relates to a knee pro- 
tecting airbag device in which an airbag to be expanded 
and inflated with an inflating gas let in protects the knee 
of an occupant sucti as a driver and a front seat pas- 10 
senger. 

. 2. DESCRIPTION OF RELATED ART 

[0002] As disclosed in Japanese Patent Laid-Open 15 
No. Hei 10-315894, the device for protecting the knee 
of an occupant in the prior art has a case, which houses 
a folded airbag and an inflatorfor feeding the airbag with 
inflation gas, at the tower side of the column cover below 
the steering column. The opening of the case is closed 
by an airbag cover. In an airbag device of this kind, there 
are arranged interior members such as a lower panel of 
an instrument panel (as will be called "dashboard" here- 
inafter) around the airbag cover. 

[0003] Considering the mounting workability of the 
airbag device on a vehicle, the airbag cover is prepared 
separately from these interior members. The airbag cov- 
er is attached to the case together with the airbag and 
the inflator to form an airbag assembly. It is desired to 
mount this airbag assembly on a vehicle utilizing a pre- 
determined portion of the case, from the Viewpoint of 
mounting workability. ' 
[0004] When the case is fixed to a predetermined po- 
sition of the vehicle, however, there may arise an as- 
sembling error such as dimensional inconsistency be- 
tween the airbag cover and the interior members. In this 
case, an adequate appearance and design cannot be 
presented because of steps or gaps between the airbag 
cover and the interior members. 

[0005] Therefore, it is desired that an airbag assembly 
is mounted on a.vehicle while preventing the assembling 
error between the airbag cover and the interior mem- 
bers. 

[0006] On the other hand, another knee protecting air- 
bag device in the prior art has a generally square-plate- 
shaped door which opens upward turning the lower end 
thereof upward, as a door to be pushed and. opened by 
an inflating airbag (refer to International Publication No 
WO 02/04261 A1). 

[0007] In the. upward-opening door of this kind, it is 50 
likely that one of the left and right side edges approach- 
es the occupant whereas the other is apart from the oc- 
cupant because of the circumferential design. In this 
case, the leading end of the opened door (or the lower 
end, before opening) may push the side of the vehicular 55 
side wall being a part of the completely inflated airbag 
toward the vehicle's rear side. 

[0008] Especially, the upward-opening door largely 
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moves upward by the intense force of the inflating airbag 
atthe initial time of opening. However, the upward-open- 
ing door sometimes. returns to close right before the 
completion of the inflation of the airbag. Then, the lead- 
ing end of the upward-opening door pushes the vehic- 
ular side wall of the airbag rearward. 
[0009] At this. time, the following problem may arise if 
the distance between the upward-opening door and an 
occupant, before opening, is different at one of the left 
and right side edge and at the other because of the cir-. 
cumferential design. Specifically, when the upward- 
opening door pushes the airbag rearward, the leading 
end of the side edge of the door closer to the occupant 
pushes the airbag even closer to the occupant, even if 
the. airbag itself is so mounted on the case as to confront 
head-on the occupant/Accordingly, the expanded and 
inflated airbag is twisted, instead of confronting head- 
on the occupant. 

[0010] As a result, the expanded and inflated airbag 
does not contact the advancing knee of the occupant 
properly. 

[0011] Therefore, it is desired that the. expanded and 
inflated airbag be made confront head-on the occupant 
in case the knee protecting airbag device has an up^ 
ward-opening door in which the distances in the longi- 
tudinal direction to the occupant are different at the left 
and right side edges thereof,, 

[0012] In an airbag device of this kind, moreover, an 
airbag assembly desirably is formed in advance of indi- 
vidual parts and is mounted on a vehicle for facilitating 
the mounting work. 

[0013] In this case, the general portion in the airbag 
cover around the door is surrounded by vehicle's interior 
members. Uf this general portion is. rhade greater in its. , 
contour, it blocks the fixing work of the case to the body 
by means of bolts and so on. Accordingly, the fixing work 
including fastening bolts is made using a mounting hole 
opened on the general portion. Moreover, a cap for clos- 
ing the mounting hole is needed so as not to deteriorate 
the design of the airbag cover after the fixing work. 
[0014] However, the airbag cover of this kind is so 
constructed to open by the push of an expanding and 
inflating airbag, as to protrude the airbag from the open- 
ing thereof. That is; the airbag cover receives a rapid 
pressure from the airbag when the airbag device is ac- 
tivated. Accordingly, the cap has to be attached on the 
airbag cover so as not to be blown off. 
[0015] Of course, the cap has to be easily attached 
on the airbag cover for closing the mounting hole, too. 

SUMMARY OF THE INVENTION 

[0016] A first object of the present.invention is to pro- 
vide a knee protecting airbag device which mounts an 
integrated airbag assembly on a vehicle while suppress- 
ing the assembling error such as dimensional inconsist- 
ency between the airbag cover and the interior parts. 
[0017] A second object of the invention is to provide 
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a knee protecting airbag device which has the expanded 
and inflated airbag confront head-on an occupant even 
if it is provided with an upward openable door having 
different distances to the occupant in the vehicular lon- 
gitudinal direction at its two lefthand and righthand side 5 
edges. 

[0018] A third object of the invention is to provide a 
knee protecting airbag device which prevents a simply 
rnountable cap from being blown off at the acting time 
of the device even if the mounting hole for fixing the air- 10 
. bag assembly in the airbag cover on the body is closed 
with the cap. 

[0019]; A knee protecting airbag device according to 
the first aspect of the invention is arranged in front of 
the knees of a seated occupant. The knee protecting ?5 
airbag device comprises: a knee protecting airbag fold- ; 
ed; an inflatorforfeeding the airbag with an inflatinggas; 
a case; and an airbag cover to.be assembled witji the 
case. The case houses. the airbag and the inflator and 
is opened at the vehicular rear side and mounted and < 20 
fixed on the body side of the vehicle, the airbag cover 
is provided with a door and a general portion. The door 
covers the opening of the case and is opened when the 
airbag is expanded and opened. The general portion is 
arranged around the door and is covered therearound 25 
with an interior member of the vehicle when mounted 
on the vehicle. In the knee protecting airbag device, the 
airbag, the inflator and the airbag. cover are assembled 
with the case to form an airbag assembly, and this airbag 
assembly is mounted oh the vehicle. The airbag cover 30 
is. assembled so mbvably with the case as to absorb an 
assembly error such as dimensional inconsistency with 
respect to the interior member arranged therearound. 
[0020] in the knee protecting airbag device according 
to the first aspect of the invention, even if an assembling 35 
error arises between the airbag cover and the interior 
parts arranged therearound, when the airbag assembly 
is mounted on the vehicle, the airbag cover absorbs the 
assembling error when the integrated airbag assembly 
is attached and fixed on the vehicle. In other words, the 40 
airbag cover moves relative to the interior parts ar- 
ranged therearound so as not to cause dimensional dis- 
order between the interior parts and the general portion. 
[0021] Therefore, the knee protecting airbag device 
of the first aspect of the invention mounts the integrated 45 
airbag assembly on the vehicle while suppressing the 
assembling error between the airbag cover and the in- 
terior parts, and improves the appearance design in the 
interior parts such as a dashboard and the airbag cover. 
[0022] This knee protecting airbag device of the first 50 
aspect may be constructed in the following manner. The 
case includes a peripheral wall portion and assembling 
members. The peripheral wall portion is opened at the 
rear end side while enclosing the airbag and the inflator 
housed therein. The assembling members are arranged 55 
on the outer surface of the peripheral wall portion and 
are assembled with the airbag cover. The airbag cover 
includes assembling pieces and assembling holes. The ■ 



assembling pieces protrude.. toward the vehicular front 
side from the general portion and are arranged. adjacent 
to the portions of the peripheral wall portion of the case, 
in which the assembling members are arranged. The as- 
sembling holes are bored through the assembling piece 
at positions corresponding to the assembling members. 
Moreover, the assembling members include retaining 
frames and come-out stoppers. The retaining frames 
penetrate the assembling holes for retaining the assem- 
bling piece. The come-out stoppers are to be arranged 
at such portions in the retaining frames as to protrude 
from the assembling holes to the outer surface side of 
the assembling piece, and retain the peripheral edges 
of the assembling holes formed on the outer surface 
sides of the assembling piece. 

[0023] .With this construction, the retaining frames of 
the assembling member arranged in the case peripheral 
wall portion are inserted into the assembling holes 
formed on the assembling piece of the airbag cover, and 
the come-out stoppers are retained on the assembling 
,hole peripheral edges, so that the airbag cover can be 
assembled into the case. Therefore, the assembling 
work of the airbag coyer with the case is facilitated. 
Merely by providing the assembling members on the 
case peripheral wall portion and by arranging the. as- 
sembling pieces having the assembling holes on the air- 
bag cover, the airbag cover is assembled with the case . 
while absorbing an assembling error with the interior 
parts. Thus, the assembling structure is.simplified. 
[0024] With the aforementioned construction of the 
knee protecting airbag device, moreover, the assem- 
bling members are individually arranged on the opposed , 
wall portions in the case peripheral wail.. portion. More- 
over; the come-out stopper of the assembling member 
r arranged on at least one wall portion is formed to include 
a bent portion and a locking .bar. The bent portion is bent 
and formed integrally with the retaining frame at the por- 
tion, as protruding from the assembling hole to the outer 
surface side of the assembling member, in. the retaining 
frarhe. The locking bar is made separate from the bent 
portion and is so arranged and fixed between the bent 
portion and the assembling piece as to prevent the bent 
portion from coming out of the assembling hole. 
[0025] With this construction, the come-out stopper of 
the assembling member, arranged on at least one wall 
portion in the case peripheral wall portion is reliably pre- 
vented by the locking bar from coming out of the assem- 
bling hole of the bent portion. Therefore, the assembling 
piece of the. airbag cover is firmly assembled with the 
case. 

[0026] With the aforementioned construction of the 
assembling members, moreover, the door of the airbag 
cover may be constructed in the following manner. Spe- 
cifically, the door includes: a hinge portion arranged at 
a part of its peripheral edge for the door portion to open 
on; and a breakage-expected portion arranged in the 
portion of the peripheral edge excepting the hinge por- 
tion and to be broken when pushed by the airbag. More- 
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over, the assembling member, including the locking bar 
is provided, in the peripheral wall portion of the case po- 
sitioned on the leading end side of the door apart from 
' the hinge portion. 

[0027] With this construction, the assembling mem- 
ber for assembling the assembling piece firmly is ar- 
ranged on the peripheral wall portion of the case, as po- 
sitioned on the leading end side of the door apart from 
the hinge: When the airbag protrudes, therefore, the 
leading end side of the door is hardly moved largely rel- 
ative to the case with the firm assembly even if pushed 
by the airbag. Therefore, the pushing force of the airbag 
acts easily on the breakage-expected portion arranged 
on the leading end 'side of the door. As a result, the 
breakage-expected portion arranged on the leading end 
side of the' door is smoothly and properly broken so that 
the remaining breakage-expected portion may be 
promptly broken. In short, the door is smoothly opened 
to expand and inflate the airbag promptly. 
[0028] In case the assembling members are individu- 
ally arranged on the opposed wallportions in the case 
peripheral wall portion, the assembling member ar- 
ranged on at least one wall portion may be constructed 
in the following manner. Specifically, this assembling 
member includes a fixing portion and a bent portion. The 
fixing portion is arranged on the end portion side in the 
come-out stopper apart from- the retaining frame and 
caii be fixed on the case peripheral wallportion. The 
bent portion is arranged at the end portion in the retain- 
ing frame on the side of the case peripheral wall portion 
and is so formed and bent from the retaining frame as. 
to be retained on the assembling hole peripheral edge. 
. Moreover, the assembling piece is assembled with the 
assembling member by inserting the retaining frame into 
the assembling hole, retaining the bent portion on the 
assembling hole peripheral edge, and by fixing the fixing 
portion on the case peripheral wall portion. 
[0029] With this construction, when the assembling 
piece of the airbag cover is to be assembled with the 
case, the bent portion is retained on the assembling hole 
peripheral edge so that the assembling piece is clamped 
between the come-out stopper and the bent portion, and 
the fixing portion is used to fix the assembling member 
on the case peripheral walj portion. Therefore, the com- 
ing-out of the retaining frame from the assembling hole 
is reliably prevented to assemble the assembling piece 
of the airbag cover firmly. 

[0030] With the aforementioned construction of the 
assembling members, too, the door of the airbag cover 
is desirably constructed such that the hinge portion to 
be the center of rotation when the door-is opened is ar- 
ranged at a part of the peripheral edge thereof, and such 
that the breakage-expected portion to be broken by the 
push of the airbag' is arranged at the portion of the pe- 
ripheral edge excepting the hinge portion; The assem- 
bling member to include a bent portion is arranged on 
the peripheral wall portion of the case positioned on the 
leading end side of the door apart from the hinge portion. 



[0031] With this construction, the assembling mem-, 
ber for assembling the assembling piece firmly is ar- 
ranged on the peripheral wall portion of the case, as po- 
sitioned on the leading end side of the door apart from 
5 the hinge. When the airbag protrudes, therefore, the 
leading end side of the door is hardly moved largely rel- 
ative to the case even if it is pushed by the airbag. There- 
fore, the pushing force of the airbag acts easily on the 
breakage-expected portion arranged on the leading end 

10 side of the door, so that the breakage-expected portion 
arranged on the leading end side of the door is broken 
smoothly and properly, and the remaining breakage-ex- 
pected portion is also promptly broken: In short, the door 
is smoothly opened so that the airbag may be promptly 

15 expanded and inflated. 

[0032] A knee protecting airbag device according to 
the second aspect of the invention comprises: a folded 
. airbag; a case for housing the airbag; and an airbag cov- 
er for covering the vehicular rear side of the airbag 

20 housed. The airbag is constructed to be so expanded 
and inflated that it may push and open the airbag cover, 
when an inflating gas is fed to the inside of the airbag, 
to protrude toward the vehicular rear side from an open- 
ing of the case on the vehicular rear side, so as to protect 

25 the knees of an occupant. The airbag cover includes an 
upward openable door adapted to be so opened by turn- 
ing the lower end side upward as to form an opening for 
protruding the airbag. The. lefthand and righthand side 
edges of the upward openable door are so arranged that 

30 one may be arranged closer to the occupant in the lon- 
gitudinal direction of the vehicle whereas the other may 
be apart from the occupant. The upward openable door 
is so arranged that one of the lefthand and righthand 
side edges closer to the occupant has a shorter length 

35 whereas the other of the lefthand and righthand side 
edges apart from the occupant has a longer length. The 
leading end of the door opened and arranged generally 
in the horizontal direction extends in the transverse di- 
rection of the vehicle. 

40 [0033] When the knee protecting airbag device ac- 
cording to the second aspect of the invention acts, the 
upward openable door is opened by the push of the air- 
bag being inflated, by turning the leading end upward, 
and descends the leading end generally toward the hor- 

45 izontal direction thereafter. At this time, the upward 
openable door is so set that one of the lefthand and right- 
hand side edges closer to the occupant has a shorter 
length whereas the other edge apart from the occupant 
has a longer length. Therefore, the upward openable 

50 door arranges its leading end in the transverse direction 
of the vehicle. As a result, the airbag confronts head-on 
the occupant without being twisted, even if pushed by 
the leading end of the upward openable door. 
[0034] In the knee protecting airbag device according 

55 to the second aspect of the invention, therefore, the air- 
bag expanded and inflated easily confronts head-on the 
occupant even if the device is provided with an upward 
openable door having different distances to the occu- 
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pant in the vehicular longitudinal direction at its two 
lefthand and righthand side edges. Moreover, the airbag 
device can protect the knees of the occupant coming 
forward, properly with its airbag. 

[0035] Moreover, below the upward openable door is 
arranged a downward openable door to be opened by 
turning its upper end side downward with its upper end 
adjoining the lower end of the upward openable door, 
and a breakage-expected portion to be broken by the 
push of the, airbag being expanded and inflated, so as 
to open the upward openable door and the downward 
openable door is arranged generally in an H-shape, as 
viewed from the vehicular rear side, around the upward 
openable door and the downward openable door. In this 
case, the construction is made in the following manner. 
Specifically, the H-shaped lefthand and righthand verti- 
cal lines of the breakage-expected portion oppose each 
other transversely, and the H-shaped transverse line of 
the breakage-expected portion is. vertically inclined with 
respect to the transverse direction of the vehicle. 
[0036] With this construction, when the breakage-ex- 
pected portion is broken by the push of the airbag being 
inflated, the upward openable door and the downward 
openable door are opened to form a rectangular open- 
ing. At this time, as compared with the case in which an 
opening of the same area is opened by arranging one 
upward openable door, the opening for protruding the 
airbag can be formed morequickly by the split doors. 
As a result, the airbag is promptly expanded and inflat- 
ed. . . 

[0037] Of course, in the upward openable door, theH- 
shaped transverse line of the breakage-expected por-* 
tion is vertically inclined with respect to the transverse 
direction of the vehicle so that one of the lefthand and 
righthand side edges on the side close to the occupant 
may have a shorter length whereas the other of the 
lefthand and righthand side edges on the side apart from 
the occupant may have a longer length. Therefore, the 
leading end of the upward openable door opened can 
be arranged in the transverse direction of the vehicle. 
As a result, the airbag confronts head-on the occupant 
without being twisted, even if pushed by the leading end 
of the upward openable door. 

[0038] In the downward openable door, contrary to the 
upward openable door, moreover, one of the lefthand 
and righthand side edges on the side close to the occu- 
pant may have a longer length whereas the other of the 
lefthand and righthand side edges on the side apart from 
the occupant may have a shorter length. In other words, 
if the downward openable door is arranged generally in 
the horizontal direction, the leading end on the side of 
the longer side edge can push up the occupant's side 
wall portion in the airbag. Therefore, the airbag protrud- 
ed from the opening formed between the upward open- 
able door and the downward opening door is pushed up 
near the edge close to the occupant by the leading end 
of the longer side edge of the downward openable door. 
As a result, the airbag having completed its inflation con- 



fronts head-on the occupant while suppressing the 
twisting of the airbag. 

[0039] Moreover, the downward openable door to be 
opened by turning its upper end side downward is ar- 
5 ranged below the upward openable door with its upper 
end adjoining the lower end of the upward openable 
door, and the breakage-expected portion to be broken 
by the push of the airbag being expanded and inflated, 
so as to open the upward openable door and the down- 
10 ward openable door is arranged generally in an H- 
shape, as viewed from the vehicular rear side, around 
the upward openable door and the downward openable 
door. In this case, the construction may be made in the 
following manner, too. Specifically, the H-shaped 

15 lefthand and righthand vertical lines of the breakage-ex- 
pected portion oppose each other transversely, and the 
H-shaped transverse line of the breakage-expected por- 
tion is arranged generally in the horizontal direction. 
Moreover, the upward openable door and the downward 

20 openable door are generally vertically symmetric with 
respect to the transverse line portion. 
[0040] With this construction, too, the opening for pro- 
truding the airbag can be formed more quickly in the air- 
bag cover than by a single door. Moreover, the leading 

25 end of the upward openable door opened can be ar- 
ranged in the transverse direction of the vehicle. When 
the opened downward openable door is arranged gen- 
erally in the horizontal direction, moreover, its leading 
end can also be arranged in the transverse direction of 

30 the vehicle like the leading end of the upward openable 
door. ... 

[0041] A knee protecting ajrbag device according to 
the third aspect of the invention comprises an airbag, 
an inflator, an airbag cover and a case. The airbag is 

35 housed in a folded shape for being expanded and inflat- 
ed to protect the knees of an occupant. The inflator 
feeds the airbag with an inflating gas. The airbag cover 
includes a door covering the folded airbag and capable 
. of being opened to protrude the airbag being expanded 

40 and inflated, and a general portion around the door. The 
- case is fixed on the body side of the vehicle for housing 
and holding the airbag and the inflator and for holding 
the airbag cover. The airbag cover includes a mounting 
hole formed in the general portion to be used when the 

45 case is to be fixed on the body. The airbag cover also 
has a cap for closing the mounting hole in the general 
portion. The cap is provided with retaining pawls to be 
retained on the mounting hole peripheral edge and is 
mounted on the airbag cover by a connection means to 

50 be connected unremovably. Moreover, an airbag as- 
sembly is formed by assembling the airbag, the inflator 
and the airbag cover with the case. The airbag assembly 
is mounted on the vehicle by fixing the case on the body 
by means of the mounting hole. 

55 [0042] In the knee protecting airbag device according 
to the third aspect of the invention, when the mounting 
hole used for fixing the case of the airbag assembly on 
the body of the vehicle is closed/the cap can be simply 
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mounted on. the airbag cover by connecting the connec- 
tion means to the airbag cover and by retaining the re- 
taining pawls on the mounting hole peripheral edge. 
[0043] Especially, the cap is mounted on the airbag 
cover by using the connection means and the retaining 5 
pawls. In other words, the connection means does not 
- have to be provided on the whole peripheral edge of the 
cap, but has only to be arranged at a part of the cap 
peripheral edge, and the retaining pawls may be provid- 
ed on the other portions. Moreover, the retaining pawls 10 
can be retained on the mounting hole peripheral edge 
by the pushing the cap thereinto. Therefore, the cap of 
the invention does not invite the reduction in the mount- 
ing workability as compared with a cap which is mounted 
only by a plurality of retaining pawls. 15 
[0044] The- connection means is uriremovably con- 
nected to the airbag cover. At the acting time of the air- 
bag device, therefore, the cap is prevented from coming 
out of the airbag cover by the connection means, even 
if the retaining pawls come out of the mounting hole pe- 20 
ripheral edge, so that the cap is prevented from becom- 
ing blown off from the airbag cover. 
[0045] In the knee protecting airbag device according 
to the third aspect of the invention, therefore, the cap is 
prevented from becoming scattered while the device is 25 
acting, even if the mounting hole in the airbag cover for 
fixing the airbag assembly on the body is closed with a 
cap which can be mounted simply and conveniently. 
[0046] Moreover, it is desired that the connection 
means is inserted, into the connection hole arranged in 30 
the peripheral edge of the mounting hole and is connect- 
ed to the airbag cove run removably from the connection 
hole. ■ 

[0047] In the ease of this construction, the connecting 
work of the connection means of the cap to the airbag 35 
cover can be done by forming the connection hole in the 
mounting hole peripheral edge and by inserting the con- 
nection means into the connection hole. In short, the 
connection means can be connected simply and con- 
veniently to the airbag cover without using any new 40 
parts. 

[0048] * It is also desired that the connection means is 
movably connected to the airbag cover, and that the re- 
taining pawls are retained on the mounting hole periph- 
eral edge after the connecting means was connected to 45 
the airbag cover. 

[0049] With this construction, the connection means 
is movable relative to the airbag cover even if the con- 
nection means of the cap is connected to the airbag cov- 
er. After the connection means was connected to the 50 
airbag cover, therefore, the retaining pawls can be easily 
retained on the mounting hole peripheral edge while 
moving the cap. With this construction, more specifical- 
ly, the mounting hole can be opened in advance with the 
connection means of the cap being connected to the air- 55 
bag cover, before the airbag assembly is mounted on 
the vehicle. After the case was fixed on the. body, more- 
over, the mounting hole can be instantly closed merely 



by moving the cap. Therefore-, the mounting hole can be 
simply closed with the cap without inviting any loss of 
the cap, after the case was fixed on the body. 
[0050] Moreover, the connection means is formed of 
a connection band having such flexibility as may be in- 
serted into the connection hole. This connection band 
is connected to the airbag cover by inserting the retain- 
ing head portion arranged on its leading end side into 
the connection hole and further into retaining hole ar- 
ranged on the root side of the connection band, thereby 
to retain itself on the retaining hole peripheral edge, 
[0051] In the case of this construction, the connection 
band as the connection means can be mounted on the 
airbag cover by inserting the retaining head portion of 
the connection band into the connection hole and further 
into the retaining hole in the root side of the connection 
band thereby to retain the head portion on the peripheral 
edge of the retaining hole. This mounting work can be 
done from the outer side of the general portion so that 
the connecting work of the connection band can be fa- 
cilitated. In the connected state, moreover, the connec- 
tion band is mounted on the airbag cover while binding 
the peripheral edge of the connection hole. Therefore, 
the force to disengage the cap acts less in the direction 
for the retaining head portion to come out of the retaining 
hole than the case in which the connection means is di- 
rectly, inserted into the connection hole to be retained 
on the peripheral edge of the connection hole. As a re- 
sult, the cap can be firmly mounted on the airbag cover. 
[0052] Moreover, the cap is arranged at a position 
which is covered with the airbag having completed its 
expansion and inflation. It is desired that the connection 
means is arranged on the door side at the cap peripheral 
edge. 

[0053] With this construction, the cap is arranged at 
a position which is covered with the airbag having com- 
pleted its expansion and inflation, but the connection 
means is arranged on the door side of the cap peripheral 
edge. Therefore, even if the retaining pawls come out 
of the mounting hole peripheral edge and are far from 
the general portion of the airbag cover, the door side of 
the cap peripheral edge does not come off and far from 
the general portion of the airbag coverby the connection - 
means. While the airbag is being expanded and inflated, 
the retaining pawls of the cap are hidden by the body of 
the cap so that the airbag completes its inflation smooth- 
ly without any hindrance by the retaining pawls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0054] 

Fig. 1 is a schematic sectional view in the vehicle's 
longitudinal direction showing a knee protecting air- 
bag device of a first embodiment of the present in- 
vention being deployed, and is a schematic section 
. taken along line l-l of Fig. 5. 
Fig. 2 is a schematic enlarged section in the vehi- 
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cle's longitudinal direction of the knee protecting air- 
bag device of the first embodiment. 
Fig. 3 is a sectional view taken along line Ill-Ill of 
Fig. 2. . ... 

Fig. 4 is an exploded perspective view of an airbag 5 
cover and a case used for the knee protecting air- 
bag device of the first embodiment; 
Fig. 5 is a schematic front view of the knee protect- 
ing airbag device of the first embodiment being de- 
ployed, as viewed from the vehicle's rear side. . 10 
Fig. 6 is a partial enlarged section showing the con- . 

. nection state of the airbag cover and the case in the 
knee protecting airbag device of the first embodi- 

. ment, ' •■ 
Fig. 7 is a partial enlarged section showing the con- 15 
nection state of the,airbag cover and the case in the 
knee protecting airbag device of the first embodi- 
ment. - . 

Fig. 8 is a partial enlarged section.showing the con-, 
nection state of the airbag cover and the case in the 20 
knee protecting airbag device of the first embodi- 
ment. . 

Fig. 9 is a schematic enlarged section in the vehi- 
cle's longitudinal direction of the knee protecting air- 
bag device of the second embodiment. 25 
Fig. 10 is a partial exploded perspective view of the 
side wall of the airbag cover and the mounting mem- . 
ber of the case used for the knee protecting airbag 
device of the second embodiment. 
Fig. 11 is a partial enlarged section showing the 3d 
connection state of the airbag cover and the case . 
in the knee protecting airbag device of the second 
embodiment. 

Fig. 12 is a schematic longitudinal section in the ve- 
hicle's longitudinal direction of the knee protecting 35 
airbag device, of the third embodiment being de- 
ployed. 

Fig. 13 is a schematic enlarged longitudinal section 
in the vehicle's longitudinal direction of the knee 
protecting airbag device of the third embodiment.. 40 
Fig. 14 is a sectional view taken along line XIV -XIV 
of Fig. 13. ■ . 

Fig. 15 is a schematic front view of the knee pro- • 
tecting airbag device of the third embodiment being 
deployed, as viewed from the vehicle's rear side. . 45 
Fig. 16 is a front view of the airbag cover used for 
the third embodiment. * 
Fig. 17 is a front view of the airbag cover used for 
the fourth embodiment. 

Fig. 18 is a schematic transverse section of the 50 
knee protecting airbag device of the fourth embod- 
iment. ■'' . ; 
Fig. . 19 is a schematic enlarged section in the vehi- 
cle's longitudinal direction of the knee protecting air- 
bag device of the fifth embodiment. 55 
Fig. 20 is a schematic front view of the knee pro- 
tecting airbag device of the fifth embodiment being 
deployed, as viewed from the vehicle's rear side. 



Fig . 21 is an exploded perspective view of a ca p and 
a mounting hole used for- the fifth embodiment. 
Fig. -22 is a. diagram showing a connection band of 
the cap of the fifth embodiment being connected to 
the airbag coyer. 

Fig. 23 is a diagram showing an airbag assembly of 
the fifth embodiment- being fixed to the side of the 
body. 

Fig. 24 is a diagram showing the cap of the fifth em- 
. bodiment disengaging its retaining pawls from the 
. mounting hole peripheral edge. 
Fig. 25 is an enlarged section of the cap of the sixth 
embodiment. 

Fig. 26 is a schematic enlarged section showing a 
modification of the first embodiment. 
Fig. 27 is a schematic transverse section of the de- 
vice of Fig.26. 

DESCRIPTION OF THE PREFERRED • 
EMBODIMENTS 

[0055] The invention will be described below by way 
of embodiments shown in the drawings. In addition, the 
invention is not limited to the embodiments. All modifi- 
cations within the requirements of the claims and equiv- 
alents with respect to the requirements should be includ- 
ed in the scope of the claims. - 
[0056] As shown in Figs. 1 to 3, a knee protecting air- 
bag 'device S1 according to a first embodiment is so ar- 
ranged under a steering column 3 on the vehicular front 
side of a driver MD or an occupant, M as to protect the 
knees K (KL and KR) of the driver MD, 
[0057]'* Herei the vertical, transverse and longitudinal 
directions in this Specification correspond to the vertical; 
transverse and longitudinal directions of the vehicle at 
the time when the knee protecting airbag device S1 is 
mounted on the vehicle. 

[0058] The steering : column .3 is constructed, as 
shown in Fig. 1 ; to include a main shaft 4 connected to 
a steering wheel 1, and a column tube 5 covering the 
main shaft 4. Between the main shaft 4 and the column 
tube. 5, there are arranged a not-shown tilt mechanism 
to adjust the angle of the ring face of the steering wheel 
1 , a not-shown telescopic mechanism to move and stop 
the steering wheel 1 in the axial direction of the shaft 4, 
and so on. 

[0059] . A column cover 7 is formed of. a synthetic resin 
into a generally square cylinder shape or the like and is 
so arranged in the axial direction of the steering column 
3 as to cover the steering column 3 below the steering 
wheel 1 . Specifically, the column cover 7 ascends back- 
ward to arrange its vehicular front side downward and 
its vehicular rear side up ward ..Mo re over, the portion, as 
protruding from a dashboard 10, of the column cover 7 
has a lower face 7a formed into a generally rectangular 
shape and curved to ascend backward in the vehicular 
longitudinal direction. 

[0060] The knee. protecting airbag device S1 is pro- 
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vided with: 

a folded airbag 55; an inflator 47 for feeding the air- 
bag 55* with an inflating 'gas; a case 13 housing the 
folded airbag 55 and the inflator 47 and opened at 
its vehicular rear side; and 

an airbag cover 30 for covering the vehicular rear 
side of the case 13. In the airbag device S1 , the air- 
bag 55, the inflator 47 and the airbag cover 30 are 
assembled with the case 13 to form an integrated 
airbag assembly SA, and this airbag assembly SA 
is mounted on the body B of the vehicle. 

[0061] As shown inVigs. 1 to 4, the case 13 is made 
of a sheet metal and arranged on the lower side of the 
steering column 3.* The case 13 is provided with ^pe- 
ripheral wall portion 14 of a generally rectangular cylin- 
der shape covering the airbag 55 and the inflator 47 
housed and opened at its rear end side, and a bottom 
wall portion 26 closing the vehicular front side of the pe- 
ripheral wall portion 14. Moreover, assembling mem- 
bers 15 and 21 are arranged on the outer surface sides 
of the vertically opposed wall portions 14a and 14b of 
the peripheral" wall portion 14 of the case 13. 
[0062] The assembling member 15 arranged on the 
outersurface side of the wall portion 14a on the upper 
side is composed of a plurality of (e.g., six in the em- 
bodiment) projections 1 6 formed to have a generally in- 
verted U-shaped section and juxtaposed in the vehicular 
transverse direction, and one elongated locking bar 19 30 
made separate from the projections 1 6 and arranged in 
the vehicular transverse direction. Each projection 1 6 is 
provided with two retaining frames 17 and 17 juxtaposed 
in the vehicular longitudinal direction, and a bent portion 
18 which is bent from. the retaining frames 17 and is 35 
formed so integrally with the retaining frames 17 as to 
connect the upper ends of the retaining frames 17 to 
each other.. This projection 16 is formed by cutting and 
raising a predetermined portion of the wall portion 14a 
and is so opened transversely of the vehicle as to insert 40 
the locking bar 1 9 therethrough . Moreover, the retaining 
frames 1 7 and 1 7 can be inserted into assembling holes 
36a, which are formed in an upper wall portion. 36 acting 
as an assembling piece in the airbag. cover 30. The bent 
portion 18 is so protruded from the outersurface side of 45 
the upper wall portion 36 as to.insert the locking bar 19 
into the clearance between the bent portion 1 8 and the 
upper wall portion 36 when the retaining frames 1 7 and 

17 are inserted into the assembling holes 36a. By insert- 
ing the projections 16 into the assembling holes 36a and so 
by inserting the locking bar 19 into the clearances be- 
tween the upper wall portion 36 and the bent portions 

18 protruded on the outersurface side of the upper wall 
portion 36, moreover, the upper wall portion (or the as- 
sembling piece) 3.6 of the airbag cover 30 is assembled .55 
with the assembling, member 15. In the embodiment, 
more specifically, the come-out stoppers 20 are con- 
structed of the bent portions 18 made integral with the 
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retaining frames 17 of the projections 16, and the locking 
bar 19 made separate from the projections 16. The 
come-out stoppers 20 are protruded on the outer sur- 
face side of the . upper wall portion 36 to retain the pe- 
5 ripherai edge of the assembling holes 36a in the outer 
surface side of the upper wall portion 36. And, the bent 
portions 18 are prevented from coming- out of the as- 
sembling holes 36a by the locking bar 1 9 to be inserted 
into the clearances between the bent portions 18 and 
10 the upper wall portion 36. 

[0063] The locking bar 19 is provided with retaining 
pawls 1 9a and 1 9a hear its two ends in the length direc- 
tion, as shown in Figs. 4 and 6. Each retaining pawl por- 
tion 19a is cut and raised to protrude obliquely upward 
and toward the center in the length direction (or toward 
the bent portion 18). Each retaining pawl 19a is so re- 
tained by the bent portion 1 8 on the two transverse sides 
of the wall portion 14a, when the locking bar 19 is insert- 
ed into the clearances between all the bent portions 18 
and the upper wall portion 36, that the locking bar 19 
may be prevented from coming out of the projections 
16,. as shown in Fig. 6. Incidentally, the projections 16 
are formed simultaneously as the ; case 13 is pressed. 
[0064] There are arranged two assembling members 
21 , made separate from the wall portion 14b, on the out- 
er surface side of the wall portion 14b on the lower side. 
Each assembling member 21 is provided with a plurality, 
of (e.g., three in the embodiment) assembling bodies 22,. 
and a fixing portion 25 arranged on the front end side of 
the assembling bodies 22 to fix the assembling bodies 
22 on the wall portion. 14b. Each, assembling body 22 is 
formed to have a generally C-shaped section and is pro- 
vided with a retaining frame 23 arranged to intersect the 
wall portion 14b generally perpendicularly, and a come^ 
out stopper 24 bent toward the vehicular front side from 
the retaining frame 23 and arranged to intersect the re- 
taining frame 23 generally perpendicularly. In the em- 
bodiment, as shown in Fig. 4, the fixing portion 25 is 
elongated in. the vehicular transverse direction and is 
constructed by having the three assembling bodies 22 
connected to its rear end side. The fixing portion 25 is 
fixed on the wall portion 14b by welding, for example. 
Moreover, each assembling body 22 has the retaining 
frame 23 inserted into the assembling hole 37a of the 
lower wall portion 37 as an assembling piece of the air- 
bag cover 30 and the come-out stopper 24 protruded on 
the outer surface side of the lower wall portion 37 is re- 
tained on the peripheral edge of the assembling hole 
37a. Thus, the lower wall portion 37 is assembled with 
the assembling member 21. Here in the embodiment, 
there are arranged two assembling members 21, each 
of which is provided with three assembling bodies 22. 
However, there may be arranged one assembling mem- 
ber provided with six assembling bodies. 
[0065] In a side wall portion 14c of the peripheral wall 
portion 14, on the other hand, there is formed a through 
hole 14d, through which the end portion of the later-de- 
scribed body 48 of the inflator 47 is to be inserted (as 
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referred to Fig. 3). In the bottom wall portion 26, on the 
other hand, there. are formed through holes 26a for in- 
serting the later-described bolts 49f of the inflator 47 
therethrough. 

[0066] On the wall portion 14a and the bottom wall 5 
portion 26, moreover, there are arranged mounting ' 
brackets 28 and 29 for mounting and fixing the case 13 
on a dashboard reinfprcement IR constructing the body 
B of the vehicle. The mounting brackets 28 on the wall 
portion 14a are fixed at two positions near.the vehicular 10. 
transverse ends and are individually fixed by means of 
bolts 62 on a bracket 61 extending from the dashboard 
re.inforcement.lR, as shown in Figs. 1 and 2. The mount- 
ing. brackets 29 on the bottom wall portion 26 are also 
fixed by means of bolts 65 on a bracket 64 extending 15 
from the dashboard reinforcement IR, as shown, in Figs. 
1 and 2. ' 
[0067] The airbag cover 30 is so formed of a thermo- 
plastic elastomer of a polyolefin group as covers the ve-. 
hicular rear side of the case 13 and is connected to and 20 
held by the case 13. 

[0068] Moreover, the airbag cover 30 is arranged on 
the peripheral edge of the column cover 7 on the side 
of the lower panel 1 0b of the dashboard 1 0, and covers 
the lower. side peripheral edge, as protrudes from the 25 
dashboard 10, of the column cover 7. Therefore, the air- 
bag cover 30 is recessed so downward, as viewed from 
the vehicular rear side, near the upper edge center that 
the column cover 7 may protrude backward, and is so 
raised on the upper edge side below the recess portion 30 
as to be curved toward the vehicular rear side in a man- 
ner to correspond to the curved face of the column cover 
lower face 7a. The dashboard 1 0 as an interior parts of 
the vehicle. is composed of an upper panel 10a and the 
lower panel 10b. The airbag cover 30 is provided with a 35 
door 44 to cover the opening 13a of the case 13, and a 
general portion 31 to be placed therearound and to be 
encircled by the lower panel 10 when mounted on the . 
vehicle. 

[0069] The door 44 is made slightly larger than the 40 
opening 13a and formed into a generally rectangular 
plate shape to cover the opening 13a. At the lower end 
of. the door 44, there is arranged a hinge portion 43 
which acts as the center of rotation. when the door 44 is 
opened. A thin breakage-expected portion 42 is ar- 45 
ranged at an inverted U-shaped portion of the outer pe- 
ripheral edge excepting the hinge portion 43. This hinge 
portion 43 is made as an integral hinge, and is thick 
enough not to be broken but thinner than the general 
portion 31 or the door 44. The breakage-expected por^ 50 
tion 42 is grooved continuously or intermittently in the 
face on the vehicular front side so that it may be easily 
broken when the door 44 is pushed by the airbag 55 
being inflated. 

[0070] In the general portion 31', openings 31a are in- 55 
dividually formed at positions located on the vehicular 
rearside of the mounting brackets 28 formed on the wall 
portion 14a of the case 13. These openings 31 a are pro- 



vided for the fixing work of the mounting brackets 28 on 
the bracket 61 by the bolts 62. After the mounting work 
of the airbag device S1 on the vehicle, the openings 31 a, 
are closed with caps 32, which are separate from the 
airbag cover 30. 

[0071] At predetermined positions in the peripheral 
edge of. the general portion .31, moreover, there are 
formed- mounting legs 34, which extend toward the ve- 
hicular front for mounting and fixing the airbag cover 30 
on the lower panel 10b. These mounting legs 34 are re- 
tained on the peripheral edges of retaining holes 10e of 
the lower panel 10b. Moreover, this lower panel 10b is 
provided with housing recess ,portions-10c for housing 
the case 13. In the flange 10d formed at the peripheral 
edges of the housing recess portions 10c, there are 
formed retaining holes 10e (as referred to Fig 3). Here 
in the embodiment, four mounting legs 34 are formed 
individually near the two transverse edges of the general 
portion 31. 

[0072] At the portions in the general portion 31 near 
the peripheral edge of the door 44, four side wall por- 
tions 36, 37, 38 and 39 are arranged protruding toward 
the vehicular front side to adjoin the peripheral wall por- 
tion 14 of the case 13 from outer side. The upper side 
wall portion 36 arranged on the upper side of the case 
peripheral wall portion 14 and the lower side wall portion 
37 arranged on the lower side of the peripheral wall por- 
tion 14 are used as assembling pieces for assembling 
the airbag cover 30 with the case 13. These wall portions 
36 and 37 are individually provided with assembling 
holes 36a and 37a, which penetrate the surface to the 
back. Moreover, these assembling holes 36a and 37a 
insert thereinto the retaining frames 17. arid 23 of the 
assembling members .15 and 21 arranged on the case 
peripheral wall portion 14, respectively: : 
[0073] Moreover, the upper, and lower side wall por- 
tions (or the assembling pieces) 36 and 37 and the as- 
sembling holes 36a and 37a are so formed that the air- 
bag coyer 30 is movable with respect to the case 13. 
when the airbag cover 30 is assembled with the case 13. 
[0074] Specifically, as shown in Fig. 7, the upper wall 
portion 36 has a thickness t1 set smaller than the length 
L1 of the.retaining frame 17 in the projection 1 6 retaining 
the locking bar 19, and the assembling hole 36a has a 
longitudinal length w1 set longer than a distance L2 be- 
tween the retaining frames 17 and 17. Moreover, the as- 
sembling hole 36a has a transverse width w2 set wider 
than the transverse width w3 of the projection 16 (or the 
retaining frame 17), as shown in Fig. 6. In short, the up- 
per wall portion 36 is so assembled with the case 1 3 as 
is movable vertically, longitudinally and transversely 
with the assembling member 15 being retained on the 
peripheral edge of the assembling hole 36a. 
[0075] As shown in Fig. 8, moreover, the lower wall 
portion 37 has a thickness t2 set smaller than the length 
L3 of the retaining frame 23 in the assembling body 22, 
and the assembling hole 37a has a longitudinal length 
w4 set larger than the thickness t3 of the retaining frame 
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23. The assembling hole 37a has a transverse width w5 
. set wider than the transverse width w6 of the assembling 
body 22 (or the retaining frame 23), as shown in Fig. 4. 
In short,- the lower wall portion 37 is so assembled with 
the case 13 as is movable vertically, longitudinally and 
transversely with the come-out.stopper24 of the assem- 
bling body 22 being retained on the peripheral edge of 
the assembling hole 37a. Here, the come-out stopper 
24 has a length L4 set shorter than the longitudinal 
length w4 of the assembling hole 37a so as to be insert- 
ed into the assembling hole 37a. 
[0076] These dimensions are so set that the airbag 
cover 30 may absorb the dimensional inconsistency 
arising in. assembling with respect to the lower panel 1 0b 
arranged therearound, when the airbag device S1 is 
mounted on the vehicle after the airbag cover 30 was 
assembled with the case 13. 

[0077] The inflator47 is constructed as a cylindertype 
to have its axiai direction arranged in the transverse di- 
rection of the vehicle, as shown in Figs. 1 to 3. The in- 
flator 47 is provided with a generally column-shaped 
body 48 and a diffuser49. The body 48 is provided with 
a column-shaped general portion 48a and a diametri- 
cally smaller portion 48b protruding from the end face 
of the general portion 48a. A plurality of gas discharge 
ports 48c are arranged in the outer circumference of the 
diametrically smaller portion 48b. To the end face of the 
general portion 48a apart fronvthe diametrically smaller 
portion 48b, moreover, there is connected a connector 
51 which has a lead wire 52 connected therewith for in- 
putting an actuating signal. The diffuser 49 is provided 
with a generally cylindrical holding cylinder 49a made of 
a sheet metal. for covering the body 48, and a plurality, 
of (e.g., two in the embodiment) bolts 49f protruding 
from the holding cylinder 49a. This holding cylinder 49a 
is provided at its leading end side with a bottom portion 
49b for covering the diametrically smaller portion 48b of 
the body 48 hguse.d therein and is so opened on its trail- 
ing end side as to insert the general portion 48a of the 
body 48 therefrom. Moreover, the holding cylinder 49a 
has a gas outlet port 49d opened in the vehicular rear 
side face in the holding cylinder 49a mounted on the ve- 
hicle. The gas outlet port 49d lets out the inflating gas 
discharged from the gas discharge ports 48c of the body 
4.8. On the holding cylinder49a, moreover, there are ar- 
ranged a plurality of clamping portions 49e for holding 
the body 48. Each clamping portion 49e is cut out on the 
two sides in the axial direction of the holding cylinder 
49a and is so plastically deformed to be curved internally 
in the : holding cylinder 49a. Moreover, the body 48 is 
fixed in the holding cylinder 49a by inserting the body 
48 from the opening on the trailing end side while being 
led by the diametrically smaller portion 48b and by 
pressing each clamping portion 49e further onto the out- 
er circumference of the general portion 48a. 
[0078] Here, to this inflator 47, an actuating signal is 
inputted through the lead wire 52 when the airbag actu- 
ating circuit mounted on the vehicle detects a front col- 
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lision of the vehicle, simultaneously to a not-shown air- 
bag device mounted on the steering wheel L 
[0079] The airbag 55 is formed of a flexible sheet of 
woven fabric made of polyester, polyamide or like 
yarns . The airbag 55 takes, when having completed its 
expansion and inflation, a generally rectangular plate 
shape, as indicated by double dotted lines in Fig. 1 , and 
has such a transverse width as can protect the two 
knees KL and KR of the driver MD as an occupant M t 
as indicated by double-dotted lines in Fig. 5. In the por- 
tions on the lower end side of the airbag 55 having com- 
pleted its expansion and inflation, moreover, there are 
formed two through holes 55a and 55a and one through 
hole 55b, as shown in Fig. 3. The through holes 55a and 
55a insert the individual bolts49f of the inflator 47 there- 
through, and the through hole 55b inserts the body 48 
of the inflator 47 therethrough. Moreover, the airbag 55 
is mounted in the case 13 while the body 48 of the in- 
flator 47 protruded from the through hole 55b and the 
peripheral edges of the individual through holes 55a- 
clamped between the holding cylinder49a and the bot- 
tom wall portion 26 of the case 13 r 
[0080] Here will be described how to assemble this 
airbag device S1 . First of all, the inflator 47 is so housed 
in the airbag 55 that the bolts 49f are protruded from the 
through holes 55a, and that the end portion of the body 
48 is protruded from the through hole 55b. Then, the 
airbag 55 is folded up. After this, the airbag 55 is 
wrapped with a not-shown wrapping film which can be 
broken to prevent the airbag 55 from collapsing. At this 
time, the bolts 49f of the inflator 47 and the end portion 
of the body 48, as have protruded from the through holes 
55a and 55b,. are extracted from the wrapping film. . 
[0081] Next, the inflator 47 is housed together with the 
folded airbag 55 in the case 13 such that the individual 
bolts.49f of the inflator47 are protruded from the through 
holes 26a and the end portion of the inflator body 48 is 
protruded from the through hole 14d. When nuts 50 are 
then fastened on the individual bolts 49f, the inflator 47 
and the airbag 55 can be housed and mounted in the 
case 13. 

[0082] Then, the airbag cover 30 is assembled with 
the case 13. At this time, the retaining frames 23 of the 
individual assembling body 22, as formed on the wall 
portion 14b of the case 13, are inserted into the individ- 
ual assembling holes 37a of the lower wall portion (or 
the assembling piece) 37 in the airbag cover 30 thereby 
to retain the come-out stoppers 24 on the peripheral 
edges of the assembling holes 37a. Next, the individual 
projections 16 formed on the wall portion 14a are insert- 
ed into the individual assembling holes 36a of the upper 
wall portion (or the assembling piece) 36. Then, the lock- 
ing bar 19 is inserted into the clearances between the 
upper wall portion 36 and the bent portions 18 protruded 
from the upper wall portion 36, and its retaining pawls 
19a are retained on the bent portions 18. Thus, the air- 
bag cover 30 can be assembled with the case 1 3 so as 
to form the airbag assembly SA. 



10 



19 



EP 1 327 564 A2 



20 



[0083] Then, the airbag assembly SA is mounted and 
fixed on the dashboard reinforcement IR of the vehicle, 
on which the upper panel 10a and the lower panel 10b 
have already been mounted, by using the mounting 
brackets 28 and 29 to be arranged in the case 1 3. At the 
same time, the connector 51 having the lead wire 52 
connected therewith is connected to the body 48 of the 
inflator 47. At this time, the mounting brackets 28 and 
29 are fixed with the bolts 62 and 65 on the brackets 61 
and 64 extending frorn the dashboard reinforcement IR, 
by making use of the openings 31 a in the general portion 
3>1 of the airbag cover 30 and.the opening, at which the 
under cover 11 (as referred to Figs. 1 and 2) is to be 
attached. After the airbag assembly SA was thus mount- 
ed andfixed, moreover, the caps. 32 are mounted on the 
openings 31a of the airbag cover 30, and the undercov- 
er 11 is mounted. Thus, the airbag device S1 can be 
mounted on the vehicle. 

[0084] When an actuating signal is inputted via the 
lead wire 52 to the body 48 of the inflator 47 after the 
airbag device S1 was mounted on the vehicle, the inflat- 
ing gas is discharged from the gas discharge ports 48c 
of the inflator 47 to flow through the gas outlet port 49d 
of the diffuser 49 into the airbag 55. Accordingly, the air- 
bag 55 is inflated to break the not-shown wrapping film 
and to push the door 44 of the airbag cover 30 so that 
it breaks the breakage-expected portion 42 to open the 
door 44 downward on the hinge portion 43. Moreover, 
the airbag 55 is expanded and inflated while largely pro- 
truding upward along the column cover lower face 7a, 
aslndicated by the double-dotted lines in Figs. 1 and 5. 
[0085] In the airbag device S1 of the first embodiment, 
moreover, the airbag cover 30 is assembled movably 
with respect to the case 13. When the airbag assembly 
SA thus integrated is mounted on the vehicle, the airbag 
cover 30 may cause an assembling errorsuch as dimen- 
sional inconsistency with respect to the lower panel 1 0b 
(or the interior parts) of the dashboard 10 arranged 
therearound. However, the airbag cover 30 absorbs the 
assembling error, if any, and moves with respect to the 
lower panel 10b while preventing dimensional disorder 
with the lower panel 10b and the general portion 31 ar- 
ranged, therearound. 

[0086] In the knee protecting ajrbag device S1 of the 
embodiment, therefore, the integrated airbag assembly 
SA can be mounted on the vehicle while suppressing 
the assembling error between the airbag cover 30 and 
the interior parts such as the lower panel 10b of the 
dashboard 10. As a result, the appearance designs of 
the lower paneMOb and the airbag cover 30 is improved. 
[0087] In the airbag device S1 of the first embodiment, 
moreover, there are arranged in the case peripheral wall 
portion 14 the assembling members 15 and 21 as the 
means for assembling the airbag cover 30 with the case 
13. The retaining frames 17 and 23 of the assembling 
members 15 and 21 arranged on the case peripheral 
wall portion 14 are inserted into the assembling holes 
36a and 37a, respectively, which are formed in the upper 



. and lower side wall portions (or the assembling pieces) 
of the airbag cover 30, and'the come-out stoppers 20 
and 24 are retained on the peripheral edges of the as- 
sembling holes 36a and 37a. Then, the airbag cover 30 

5 can be assembled with the case 13. In the first embod- 
iment, therefore, the airbag cover 30 can be. easily as- 
sembled with the case 13. Merely by arranging the as- 
sembling members 15 and 21 on the case peripheral 
wall portion 14 and by arranging the upper and lower 

10 wall portions 36 and 37 having the mounting holes 36a 
and 37a on the airbag cover 30, moreover, the airbag 
cover 30 can be assembled with the case 13 while ab- 
sorbing the dimensional. inconsistency arising in assem- 
bling with the lower panel 10b. In the first embodiment, 

15 therefore, the assembling structure can be simplified. 
[0088] In the airbag device S1 of the first embodiment, 
moreover, the come-but stopper 20 of the assembling 
member 15 arranged on the upper wall portion 14a of 
the case peripheral wall portion 14 is constructed of the 

20 bent portion 18 which is formed integrally with the- re- 
taining frame 17, and the locking bar 19 which is made 
separate from the bent portion 18 and inserted into the 
clearance between the bent portion 18 and the upper 
wall portion 36 for preventing the bent portion 18 from 

25 coming out of the assembling hole 36a. In short, the bent 
. portion 18. can be reliably prevented by the locking bar 
19 from coming out of the assembling hole 36a, thereby 
to assemble the upper wall portion 36 'of the airbag cover 
30 tightly. 

30. [0089] In the airbag device St of the first embodiment, 
still moreover, the assembling member 15 to assemble, 
the upper. wall portion .36 tightly is arranged on the wall 
portion 14a of the case 13, as positioned on the leading 
end side of the door 44 apart from the hinge portion 43. 

35 When the airbag 55 protrudes, therefore^ the leading 
end side of the door 44 does not relatively move with 
respect to .the case 13 even if it is pushed by the airbag 
55. As a result, the pushing force of the airbag 55 easily 
acts on a breakage-expected portion 42a arranged at 

40 the leading endside of the door 44 so that the breakage- 
expected portion 42a is smoothly and properly broken 
to break the remaining breakage-expected portion 42 
promptly. In short, the door 44 can be smoothly opened 
to expand and inflate the airbag 55 promptly. Without 

45 considering this point, the assembling member for as- 
sembling the assembling piece tightly does not have to 
be arranged at the portion of the case peripheral wall 
portion, as positioned on the leading end side of the 
door. For example, the construction may be modified to 

50 arrange the assembling member 1 5 on the wall portion 
14b and to arrange the assembling member 21 on the 
wall portion 14a. In another construction, there may also 
be used an airbag cover, which has two doors to be ver- 
tically opened, by arranging the hinge generally in an H- 

55 shape, as viewed from the vehicular rear side. 

[0090] An airbag device S2 according to a second em- 
bodiment is shown in Fig. 9. This airbag device S2 has 
similar parts to those of the aforementioned. airbag de- 
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vice S1 except a case 69, so that their description will 
be omitted by designating them the same reference nu- 
merals as those of the first embodiment; 
[0091] The case 69 of the airbag device S2 has a con- 
struction similar to that of the case 13 of the aforemen- 5 
tioned airbag device S1 excepting the assembling mem- 
ber 71 to be arranged on the upper wall portion 14a in 
the peripheral wall portion 14. 

[0092] The assembling member 71 is made separate 
. from the wall portion 14a and is provided with assem- 10 
bling bodies 72 and a fixing portion 77 as shown in Fig. 
10. The fixing portion 77 is arranged on the front end 
side or on the end side apart from the retaining frames 
73 in come-out stoppers 75 of the assembling bodies ' 
72, and fixes the assembling bodies 72 on the wall por- is 
tion 14a. Each assembling body 72 is formed to have a 
generally inverted U-shaped section and is provided 
with the retaining frame 73 arranged to intersect the wall 
portion 14a generally perpendicularly, and the come-out 
stopper 75 bent toward the vehicular front side from the 20 
retaining frame 73 and arranged to intersect the retain- 
ing frame 73 generally perpendicularly. At the end por- 
tion of the retaining frame 73 on the side of the wall por- 
tion 14a, there is arrangec! a bent portion 74, which is 
bent toward the vehicular front side from the retaining 25 
frame 73. In the embodiment, as shown in Fig. 10, the 
fixing portion 77 is so arranged in the vehicular trans- 
verse direction on the front end side of the assembling 
bodies 72 and is connected to the three assembling bod- 
ies 72. In the fixing portion 77, there are formed through 30 
holes 77a for inserting the later-described rivets 79 -. . 
therethrough. In the embodiment, the assembling mem- 
ber 71 is enabled to retain the upper wall portion 36 by 
inserting the retaining frames 73 in the assembling bod- 
ies 72 into the assembling holes 36a from the upper side 35 
of the upper wall portion 36, retaining the bent portions 
74 at the peripheral edges of the assembling holes 36a, 
and by fixing the fixing portion 77 on the wall portion 14a 
by means of the rivets 79. In the embodiment, the two 
assembling members 71 are arranged in the transverse 40 
direction of the wall portion 14a. In.the wall portion 14a, 
moreover, there are formed through holes 14e for insert- 
ing the rivets 79 thereinto. 

[0093] In the airbag device S2 of the second embod- 
iment, too, the upper wall portion (or the assembling 45. 
piece) 36 has a thickness t4 set smaller than the length 
L5 of the retaining frame 73 in the assembling body 72, 
and the assembling hole 36a has a longitudinal length 
w7 set largerthan the thickness t'5 of the retaining frame 
73, as shown in Fig. 11. The assembling hole 36a has 50 
a transverse width w8 set wider than the transverse 
width w9 of the assembling body 72 (or the retaining 
frame 73), as shown in Fig. 10. By these settings, in oth- 
er words, with the bent portions 74 of the assembling 
bodies 72 being retained on the peripheral edges of the 55 
assembling holes 36a, the upper wall portion 36 is so 
retained on the case 69 as is movable vertically, longi- 
tudinally and transversely. Here, the bent portions 74 
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have a length. L6 set so shorter than the longitudinal 
length w7 of the assembling holes 36a as can be insert- 
ed into the assembling holes 36a. 
[0094] The case 69 thus constructed connects the air- 
bag cover 30 in the following manners. First of all, the 
come-out stoppers 24 are retained on the peripheral 
edges of the assembling holes 37a by inserting the re- 
taining frames 23 of the individual assembling bodies 
22 formed in the wall portion 14b of the case 69, into the 
individual assembling holes 37a of the lower wall portion 
37 in the airbag cover 30. Next, the bent portions 74 are 
retained on the peripheral edges of the assembling 
holes 36a by inserting the retaining frames 73 of the in- 
dividual assembling bodies 72 from the upper side into 
the individual assembling holes 36a of the upper wall 
portion 36, and the fixing portions 77 are fixed on the 
wall portion 14a by means of the rivets 79. Thus, the 
airbag cover 30 can be connected to and held on the 
case 69. 

[0095] In the airbag device S2 using the case 69 thus 
constructed, too, the upper wall portion 36 of the airbag 
cover 30 is so retained on the case 69 as is movable 
vertically, longitudinally and transversely. In other 
words, the airbag cover 30 is movably assembled with 
the case 69 so that the same working-effects as those 
of the aforementioned airbag device S1 can be attained. 
[0096] In the airbag device S2, moreover, the upper 
wall portion (or the.assembling piece) 36 of the airbag 
cover 30 is assembled by inserting the retaining frames 
73 of the assembling member 71 into -the assembling 
holes 36a,' retaining the bent portions 74 arranged at the 
end portion of the retaining frames 73 at the side of the 
wall portion 14a on the peripheral edges of the assem- 
bling holes 36a, and by fixing the fixing portion 77 of the 
come-out stoppers 75 on the wall portion 14a. In other 
words, the bent portions 74 are retained on the periph- 
eral edges of the assembling holes 36a, and the upper 
wall portion 36 is clamped between the come-out stop- 
pers 75 and the bent portions 74 from above and below, 
so that the assembling member 71 is fixed on the wall 
portion 14a by the: fixing portion 77. Therefore, the re- 
taining frames 73 are'reliably prevented from coming out 
of the assembling holes 36a, so that the upper wall por- 
tion 36 of the airbag cover 30 is tightly assembled with 
the case peripheral wall portion 14. 
[0097] In this airbag device S2, too, the assembling 
member 71 for assembling the upper wall portion 36 
tightly is to be arranged at the wall portion 14a of the 
case 13, as positioned on the leading end side of the 
door 44 apart from the hinge portion 43. Therefore, this 
device S2 is also capable of expanding and inflating the 
airbag 55 promptly like the aforementioned airbag de- 
vice S1. 

[0098] Here, the foregoing embodiments have been 
exemplified by the airbag devices S1 and S2, which are 
arranged on the front side of the driver MD so as to pro- 
tect the knees K of the driver MD. However, the airbag 
device having the aforementioned construction may be 
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so arranged on the front side of a passenger seated in 
the front passenger's seat as toprotect his knees. 
[0099] In case the airbag cover 30 is not connected 
to surrounding interior members such as an under cover .'■ 
11 arranged on the lower side, the airbag device is con- 5 
structed in the following manner. Specifically, the cover 
30 is attached to the case 13 as shown in. Figs. 26 and 
27. This is to prevent the lower edge 30a. of the cover 
30 from moving in the longitudinal direction, because the 
lower end 30a, which is .not attached to the under cover to. 
11, may move longitudinally after the airbag device S1A 
is mounted on a vehicle. . 

[0.100] In this device S1A, the case 12 has panel por- 
tions 13b which extend transversely from the peripheral 
wall 14. The left and right panel portions 13b individually -t5. 
have a retaining hole 13c. The general portion 31 of the 
airbag cover. 30 is formed to cover the rear side of the 
left and right panel portions 13b. In this general portion 
31, there are provided retaining legs 34 to be inserted 
into the retaining holes 13c and retained by the panel 20; 
portions 13b. Each of the retaining legs 34 has a rib 34b 
at its root side. When the panel portion 13b is retained, 
the rib 34b of each retaining leg 34 is abutted against 
the rear side of the panel portion 13b, thereby to prevent 
the lower edge 30a of the cover 30 from moving forward. 25 . 
Needless to say, the lower edge 30a of the cover 30 is 
preventedifrom moving rearward because the retaining 
leg head 34a is retained by the panel portion 13b. 
[0101] The retaining leg 34 is. retained by the panel 
portion 13b so that the airbag cover is restrained from 30 
moving in the longitudinal direction, but is movable ver- 
tically and transversely. This is to absorb the dimension- 
al inconsistency between the peripheral edge of the air- 
bag cover 30 except the lower edge 30a and the interior 
members except the under cover 11 such as the lower 35 
panel 10b. 

[0102] This airbag device SI A is preferably adopted 
for a type provided with no interior member at the lower 
side, for example, for a front passenger's seat. 
[0103]' As shown in Figs. 12 and 15, a knee protecting 40 
airbag device S3 of a third embodiment is arranged be- 
low the steering column 3 on the vehicular front'side of 
the driver MD as an occupant M so that it may protect 
the knees K of the driver MD. The knee-protecting airbag 
device S3 is provided with the folded airbag 55, the in- 45 
flator 47 for feeding the inflating gas to the airbag 55, 
the case 13 housing thefolded airbag 55 and the inflatbr 
47 and opened at its vehicular rear side, and an airbag 
cover 137 for covering the vehicular rear side of the case 
13. 50 
[0104] In the airbag device S3 of the third embodi- 
ment, moreover, .the airbag cover 137 is different from 
those of the first and second embodiments, but the re-, 
maining -members are similar to those of the first and 
second embodiments. In the airbag device S3 of the. 55 
third embodiment, therefore, the same, portions and 
members as those of the first and second embodiments 
are designated by the common reference numerals, and 



their description will be omitted. 

[01 05] Here, the airbag 55 is formed of a flexible sheet 
of woven fabric made of polyester, polyamide or like 
yarns and takes, when it completes its expansion and 
inflation, such a generally rectangular plate shape hav- 
ing a transverse width as to protect , the two knees K of 
the driver MD as an occupant M, as shown by double- 
dotted lines in Figs. 12 and 15. In the airbag 55 having 
completed its expansion and inflation, the occupant's 
side wall portion 56 is arranged on the side of the driver 
MD, and the body side wall portion 57 is arranged on 
the side of the column cover 7. These wall portions 56 
and 57,are formed to have shapes generally identical to 
each other. |n the portion 58 of the body side wall portion 
57 at the lower end side of the airbag 55 having, com- 
pleted its expansion and inflation, moreover, there are 
formed two through holes 58a and 58a and one through 
hole 58b, as shown in Fig. 14. The through holes 58a 
and 58a insert the individual bolts 49f of the inflator 47 
thereinto, and the through hole 58b inserts the body 48 
of the inflator 47 thereinto. Moreover, the airbag 55 is 
mounted on the case 13 by protruding the body 48 of 
the inflator 47 from the through hole 59b and. by clamp- 
ing the peripheral edges 58 of the individual through 
holes 58a. between the diffuser 49 and the bottom wajl 
portion 26 of the case 13. In this airbag 55, specifically, 
the peripheral edges of'the through holes 58a are used 
as the mounting portion 58, which is mounted and fixed 
on the bottom wall portion 26 of the case 13 at the 
mounting line C (as referred to Fig. 14) extending in the 
transverse direction of the vehicle. 
[01.06} The airbag cover 137 is formed of. a thermo- 
plastic elastomer of a poly olefin group. The cover 137 
is constructed to cover the vehicular rear sides of the 
folded airbag 55 and the case 13 and is connected to 
and held by the case 1 3. As shown in Figs. 1 2 to 1 5, this 
airbag cover 137 is arranged. on the peripheral edge of 
the column cover 7 oh the side of the lower panel 10b 
of the dashboard 10, and covers the lower side periph- 
eral edge of the column cover 7 protruding from the 
dashboard 1 0. The airbag cover 1 37 of theembbdiment 
is arranged to protrude toward the vehicular rear side at 
the center side of the vehicle. Specifically, the airbag 
cover 137 is so longitudinally inclined that the side of 
the lefthand edge 137a is positioned at the vehicular 
rear side of the side of the righthand edge 137b. . 
[0107] Moreover, the airbag cover 137 is provided 
with two doors 151 and 153 covering the opening 13a . 
of the case 13 at the vehicular rear side, and, a general' 
portion 138 arranged around the doors 151 and 153 and 
surrounded . by the lower panel 10b when mounted on 
the vehicle. 

[0108] The doors 151. and 153 are formed into a gen- 
erally rectangular sheet shape, and a thin breakage-ex- 
pected portion 146 is arranged therearound, as shown 
in Fig. 16. This breakage-expected portion .146 is 
formed into a generally H-shape haying two vertical 
lines 147 and 148 and one transverse line 149. The 
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breakage-expected portion 146 has continuous or inter- 
mittent grooves in the vehicular front side face of the 
airbag cover 137 so as to be easily broken when the 
doors 151 -and 153 are pushed by the airbag 55 being 
inflated. 

[0109] Moreover, the door 151 is defined by the 
lefthand and righthand vertical lines 147 and 148 over 
the transverse line 149 in the H-shaped breakage-ex-: 
pected portion 146. This door 151 opened upward so 
that a. lower end (or a leading end) 151a may move up- 
ward and rearward on a hinge portion 1 52 or the center 
of rotation, which is arranged at the position joining the 
upper ends 147a and 148a of the vertical lines 147 and 
148. On the other hand, the door 153 is defined by the 
lefthand and righthand vertical lines 147 and 148 below 
the transverse line 149 in the H-shaped breakage-ex- 
pected portion 146. This door 153 opens downward so 
that an upper end (or a leading end) 153a may move 
downward and rearward on a hinge pprtipn 154 or the 
center of rotation, which is arranged at the position join- 
ing the lower ends 147b and 148b of the vertical lines 
147 and 148. The opening 156, which is formed when 
those two doors 151 and 153 are opened, is formed into 
one rectangular shape slightly wider than the opening 
13a of the case 13. The individual hinge portions 152 
and 154 are integral hinges which is thick enough not to 
be broken, but thinner than the general portion 138 and 
the doors 151 and 153. Here in the case of the third em- 
bodiment, the individual hinges 152 and 153 are ar- 
ranged in the horizontal direction. 
[0110] ..Of these doors .151 and 153, moreover, the 
lefthand side edges 151 band 153b on the lefthand side 
(or the vehicular center side) are positioned on the more 
rear side of the vehicle or the closer to the driver MD 
than the righthand edges 151c and 153c on the right- 
hand side as the airbag cover 137 is shifted in the lon- 
gitudinal direction from left to right. 
[01 11] In the upward openable door 151, one lefthand 
side edge 151b close to the driver MD is given a shorter 
length, and the other righthand side edge 151c apart 
from the driver MD is given a longer length. Moreoever, 
the lefthand end 149a of the transverse line 149 of the 
breakage-expected portion 146 is arranged at the'high- 
er level than the righthand end 149b. The difference in 
the length between the lefthand and righthand side edg- 
es 151b and 151c is so set that the leading end 151a 
arranged generally horizontally when. -the upward open- 
able door 151 is-open^d may extend in the transverse 
direction of the vehicle, as viewed from above. 
[0112] In the case of the third embodiment, moreover, 
in the vertical lines 147 and 148 of the H-shaped break- 
age-expected portion 146, the upper ends 147a and 
148a and the lower ends 147b and 148b are positioned 
at the same level, respectively. In the. downward opera- 
ble door 153, therefore, the lefthand side edge 153b 55 
closer to the driver MD is given a longer length, and the 
other righthand side edge 153c apart from the driver MD 
is given a shorter length. Here, Fig. 16 shows, by the 
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double-dotted lines, the doors 151 and 153 slightly re- 
turning toward the horizontal direction after they are fully 
opened in the vertical direction. 

[0113] In the general portion 138 of the airbag cover 
5 137 and at predetermined positions near the. outer pe- 
ripheral edge, there are formed a plurality of retaining 
legs 139, which are formed to extend toward the vehic- 
ular front side for a connection with the lower panel 10b, 
as shown in Fig. 14. These retaining legs 139 are re- 
10 tained on the peripheral edges of the retaining holes 10e 
of the lower panel 1 0b. On the root side of each retaining 
legs 1 39, there informed a rib 1 39a. This rib 1 39a abuts, 
when the retaining leg 1 39 is retained on the peripheral 
edge of the retaining hole 10e, against the later-de- 
15 scribed flange 10d of the lower panel 10b, thereby to 
prevent the airbag cover 137 from falling toward the ve- 
hicular front side. 

[0114] Moreover, the lower panel 10b is provided with 
the housing recess portions 10c for housing the case 
20 13, and the retaining holes 10e are formed in the flanges 
10d which are formed at the peripheral edges of the 
housing recess portions 10c. 

[0115] Here in the third embodiment, four retaining 
legs 139 are formed near the lefthand and righthand 
25 edges of the general portion 138, respectively. 

[0116] At the portions in the general portion 138 near 
the peripheral edges of the doors 151 and 153, there 
are formed four side wall portions .141 ,142, 143 and 
144, which protrude toward the vehicular front side to 
30 adjoin the peripheral wall portion 14 of the case 13, at 
the outer circumference of the wall portion 14 , as shown 
in Figs. 13 and 14. The upper wall portion : 141 arranged 
on the upper side of the case peripheral wall portion 14 
and the lower wall portion 142 arranged on the lower 
35 side of the peripheral wall portion 14 act to connect and 
hold the airbag cover 1 37 to and on the case 13. In these 
individual wall portions 141 and 142, respectively, there . 
are formed retaining holes 141a and 142a for inserting 
and retaining the respective assembling members 15 
40 and 21 arranged on the peripheral wall portion 14 there- . 
in. , 

[0117] In the general portion 138, moreover, there are 
arranged mounting holes 140 to be closed .with the caps 
32, at the positions on the vehicular rear side of the 
45 through holes 28a of the individual mounting brackets 
28. Each of these mounting holes 140 is opened in a 
generally rectangular shape for the fixing work of the 
case 13 on the side of the body B by inserting the bolt 
62 thereinto when the airbag assembly SA is mounted 
50 on the vehicle. 

[0118] Here will be described how to assemble this 
airbag device S3. First of all, the. inflator 47 having the 
diffuser 49 assembled with the body 48 is so housed in 
the airbag 55 that the bolts 49f are protruded from the 
individual through holes 58a and that the end portion of 
the body .48 is protruded from the through hole 58b. 
Next, the airbag 55 is folded up. Then; the airbag 55 is 
wrapped with not-shown collapse-preventing breakable 
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wrapping film. At this time, the bolts 49f of the inflator 
47 and the end portion of the body 48, as protruded from 
the" through holes 58a and 58b, are further protruded 
from the wrapping film. Here, the wrapping film may be 
exemplified not only by sheet material made of.resin but 5 
also.by a cloth material, a tape material or a string ma- 
terial of the same woven fabric forming the airbag 55 or 
the like. ■ ' \ ' 

[01 19] After this, the inflator 47 is so housed together 
with the folded airbag 55 in the case 13 that the Individ- 10 
ual bolts 49f of the inflator 47 are protruded from the 
through holes 26a and that the end portion of the inflator 
body 48 is protruded from the through hole 14d. When 
the nuts 50 are then fastened on the individual bolts 49f, 
the inflator 47 and the airbag 55 can be housed and is 
mounted in the case 13. 

[0120] Next, the airbag cover 137 is assembled with 
the case 13. For this assembly of the airbag cover 137 
with the case 13: the individual side wall portions 141, 
142, 143 and 144 of the airbag cover 137 are mounted 20 
around the case peripheral wall portion 14 on the side 
of the opening 13a; the assembling members 15 are in- 
serted into the retaining holes 141a of the upper side 
wall portion 141 and protruded on the outer surface side 
of the upper side wall portion 141; and the individual as- 25 
sembling members 21 are inserted into the individual 
retaining holes 142a of the lower side wall portion 142 
and retained on the peripheral edges of the retaining 
holes 142a. Next, the locking bar 19 is inserted into the 
clearance between the outer surface of the upper side 30 
wall portion 141 and the inner circumferential side faces 
of the individual assembling members 15 from one 
transverse end of the upper wall portion 141; and is fixed 
on the case 13. Then, the airbag cover 137 can be con- 
nected to and held by the case 13 to make the airbag 35 
assembly SA. 

[0121] Then, the airbag assembly SA is mounted on 
the vehicle by connecting the connector 51, with which 
the lead wire 52 is connected, to the body 48 of the in- 
flator 47, inserting and retaining the individual retaining , *o 
legs 139 into and. in the retaining holes 10e, and by 
housing the airbag cover 137 in the housing recess 10c 
of the lower panel 10b. Then, through holes 28a and 
29a of the individual mounting brackets 28 and 29 ex- 
tending from the case 13 are arranged at the positions 45 
of huts 61a and 64a of the corresponding brackets 61 
and 64 on the side of the body B, and the individual bolts 
62. and 65 are fastened on the corresponding nuts 61a 
and 64a through the through holes 28a and 29a of the. 
brackets 28 and 29. Thus, the airbag assembly SA can so 
be fixed on the side of the body B. 
[0122] By this time, the upper panel 10a, the lower 
panel 1 0b and so on have already been mounted on the 
vehicle. Moreover, the individual bolts 62 are inserted 
through the mounting holes 140, which have been 55 
opened by removing the caps 32, and are fastened on 
the nuts 61a. 

[0123] Thus, the works to mount the airbag device S3 



on the vehicle can be completed by closing the individ- 
ual mounting holes 140 with the caps 32 after the indi- 
vidual bolts 62 and 65 were fastened, and by mounting 
the under cover 11 on the vehicle. 
[0124] When an actuating signal is inputted to the 
body 48\of the inflator 47 through the lead wire 52 after 
the airbag. device S3 was mounted on the vehicle, the 
inflating gas is discharged from the gas discharge ports 
48c of the inflator 47 so that it flows into the airbag 55 
through the gas outlet port 49d of the diffuser 49. Ac- 
cordingly, the airbag 55 is inflated to break the not- 
shown wrapping film and to push the doors 151 and 153 
of the airbag cover 137 thereby to break the breakage- 
expected portion 1 46, so that the upward openable door 
1 51 is opened upward on the hinge portion 1 52 whereas 
the downward openable door 151 is opened downward 
on the hinge 154. Then, the airbag 55 is expanded and 
inflated, as indicated by double-dotted lines in Figs. 12 
and 15, to protrude toward the vehicular rear side from 
the opening 156 which is formed by the opened doors 
151 and 153, and to protrude largely upward along the 
column cover lower face 7a. 

[0125] In the airbag device S3 of the third embodi- 
ment, the upward openable door 151 is opened by turn- 
ing the leading end 151a upward while being pushed by 
the airbag 55 being inflated, but may be returned, as 
shown in Fig. 13, to descend the.leading end 151a to- 
ward the horizontal direction. In the upward openable 
door 151, however, one lefthand side edge 151b closer 
to the driver MD is given a shorter length, and the other 
righthahd side edge 1 51 c on the side apart from the driv- 
er MD is given a longer length, as shown in Fig. 16. 
Therefore, the upward openable door 151 can arrange 
its leading end 151a in the transverse direction of the 
vehicle, as indicated by double-dotted lines in Fig. 14. 
As a result, the airbag 55 can cause its. occupant's side 
wall portion 56 to confront.head-on the driver MD without 
being twisted, even if its body side wall portion 57 is 
pushed by the leading end 151a of the upward openable. 
door 151. . . 

[0126] Even with the upward openable door 151 hav- 
ing the two lefthand and righthand side edges 151b and 
151c spaced at different distances in the vehicular lon- 
gitudinal direction from the driver MD as an occupant M, 
therefore, the knee protecting airbag device S3 of the 
third embodiment can easily cause the expanded and 
inflated .airbag 55 to confront the driver MD correctly to 
protect the knees K of the driver MD coming forward. 
[0127] In the airbag cover 1 37 of the third embodi- 
ment, moreover, there is arranged below the upward 
openable door. 151 the downward openable door 153 
which has its upper end 153a adjoining the lower end 
151a of the upward openable door 151 and which is 
opened by turning the side of its upper end 1 53a down- 
ward. Around the upward openable door 151 and the 
downward openable door 153, still moreover, there is 
arranged the breakage-expected portion 146 which has 
a generally H-shape as viewed from the vehicular rear 
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side, and which can be broken by the push of the airbag 
•55 being expanded and inflated, to open the upward 
openable door 151 and the downward openable door 
1 53. The breakage-expected portion 1 46 is constructed 
so that the lefthand and righthand vertical lines 147 and 5 
148 of the H-shape confront each other transversely, 
and that the transverse line 149 of the H-shape of the 
breakage-expected portion 146 has the lefthand end 
149a at a higher position than the righthand end 149b 
in the transverse direction of the vehicle. io 
[0128] With this construction, one rectangular, open- 
ing 156 is formed when the breakage-expected portion 
146 is broken by the push of the airbag 55 being inflated 
and the upward openable door 151 and the downward 
- ^openable door 153 are opened. In this case, the opening 15 
156 to all6w the,airbag 55 to protrude is formed more 
quickly than the case in which an opening of a similar 
area is formed by one upward openable door, because 
the opening 156 is split. 

[0129] In the upward openable door 151, the trans- 20 
verse line 149 of the H-shape of the breakage-expected 
portion 146 is arranged at such an inclination in the 
transverse direction that one lefthand side edge 151b 
closer to the driver MD may be shorter whereas the oth- 
er righthand side edge 151c apart from the driver MD 25 
may be longer. Therefore, the leading end 151a of the 
door 151 opened is arranged in the transverse direction 
of the vehicle. As a result, the airbag 55 confronts head- 
on the driver MD without being twisted, even if it is 
pushed by the leading end 1 51a of the upward openable 30 
door 151. 

[0130]. In the downward openable door 153, on the 
contrary, one lefthand side edge 1 53b close to the driver 
MD is given a longer length whereas the other righthand 
side edge 1 53c apartfrorh the driver MD is given a short- 35 
er length. If the downward openable door 153 is ar- 
ranged generally in the horizontal direction, more spe- 
cifically, the occupant's side wall portion 56 in the airbag; 
55 closer to the driver MD is pushed up by the leading 
end 153a on the longer side of the lefthand side edge 40 
153b. In the airbag 55 protruded from the opening 156 
which is formed by the upward openable door 151 and 
the downward openable door 1 53, therefore, the vicinity 
of the lefthand edge 55c close to the driver MD is pushed 
up by the leading end 153a on the side of the longer 45 
lefthand side edge 1 53b of the downward openable door 
153. As a result, this construction can cause the airbag 
55 having completed its inflation to confront head-on the 
driver MD as an occupant M while further suppressing 
the twisting of the airbag 55. 50 
[0131] Here in case the two upward and downward 
openable doors are provided, the airbag device may be 
constructed as an airbag device S4 according to a fourth 
embodiment, as shown in Figs. 17 and 1 8. In this airbag 
cover 137A, the righthand side vertical line 148 forming •. 55 
the H-shaped breakage-expected portion 146A is made 
longer than the lefthand side vertical line 147, so that 
the upper and lower ends 148a and 148b are displaced 



upward and downward, respectively, from the upper and 
lower ends 147a and 147b of the lefthand vertical line 
147. The difference in length between the lefthand and 
righthand side edges 151b and. 151c in the upward, 
openable door 151 is so set that the leading end 151a 
of the door 151 which is opened and arranged generally 
in the horizontal direction may extend in the transverse 
direction of the vehicle. Moreover, the transverse line 
149 of the H-shape is arranged in the horizontal direc- 
tion. Therefore, the doors 151 and 153 of the airbag cov- 
er 137A are vertically symmetric with respect to the 
transverse line 149. ; 
[0132] With this construction, too/one opening 156A 
of a generally rectangular shape (or a trapezoidal 
shape) is formed when the breakage-expected portion 
146A is broken by the push of the airbag 55 being inflat- 
ed to open the upward openable door 151 and the down- 
ward openable door 153. Therefore, the opening 156A 
to protrude the airbag 55 is more promptly formed than 
the case in which an opening of the similar area is 
formed by one upward openable door, because the 
opening 1 56A is split, so that the airbag 55 is expanded 
and inflated promptly. Here, this opening 156A is larger, 
especially on its righthand edge side, than the opening 
13a of the case 13. 

[0133] The upward openable door 151 of this airbag 
cover 137A is arranged such that one lefthand side edge 
1 51 b closer to the driver MD is shorter whereas the other 
righthand side edge 151c apart from the driver MD is 
longer. As indicated by double-dotted lines in Fig. 18, 
therefore, the leading end 151a of the door 151 opened 
is arranged in the transverse direction of the vehicle. As 
a result, the airbag 55 is enabled to confront the driver 
MD correctly without being twisted, even if it is pushed 
by the leading end 151a of the upward openable door 
151. r 

[01 34] In the case of the shown embodiment, moreo- 
ver, the downward openable door 153 is so arranged 
that the one lefthand side edge 153b on the side close 
to the driver MD is shorter whereas the -other righthand 
side edge 153c on the side apart from the driver MD is 
longer. When the opened door 1 53 is arranged generally 
horizontally, therefore, the leading end 153a of the 
downward openable door 153 is also arranged in the 
transverse direction of the vehicle like the leading end 
,151a of the upward openable door 151. 
[0135] Here, the third embodiment, has been de- 
scribed on the case of providing the downward openable 
door 153 in addition to the upward openable door 151 
on the airbag cover 137. However, the airbag cover 137 
may be constructed to arrange only one upward open- 
able door 151. 

[0136] Moreover, the third embodiment has also been 
described on the case in which the lower end (or the 
leading end) 151a of the upward openable door 151 is 
formed straight. However, the lower end 151a may also 
be slightly curved upward or downward. 
[0137] Moreover, the third and fourth embodiments 
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have been exemplified by the airbag devices S3 and S4 
which are arranged on the front side of the driver MD so, 
as to protect his knees K. However, the airbag device of 
the construction thus far described may be arranged at 
the front side of a passenger seated in the front passen- 5 
ger's seat so as to protect his knees. 
[0138] As shown in Figs, 19 and 20, a knee protecting 

• airbag device S5 of a fifth embodiment is provided with 
the folded airbag 55, the inflator. 47 for feeding the in- 
flating gas to the airbag 55, the case 13 opened at the 10 
vehicular rear side for housing the folded airbag 55 and 
the inflator 47, and the airbag cover 30 for covering the 

. vehicular rear side of the case 13. 
[0139] . IntheairbagdeviceSSofthefiftherribodiment, 
caps 242 mounted on the airbag cover 30 and the vicin-. 15 
ities of the openings 31a (or the vicinities of mounting 

holes 228) to be closed with the caps 242 are different ~ 

from the caps 32 and the vicinities of the openings'31a 
of the first embodiment, but the remaining members are 
similar to those of the first, embodiment. In the airbag 20 
device S5 of the fifth embodiment, therefore, the same 
portions and members as those of the first embodiment . 
are designated by the common reference numerals but 
will not be described. 

. [0140] In the general portion 31 of this airbag cover 25 
30, the mounting holes 228 closed with the caps 242 
are. individually arranged at positions on the vehicular 
rear side of the through holes 28a of the individual 
mounting, brackets 28. Each mounting hole . 228 is 
opened in a generally rectangular shape for the fixing 30 
work of the case 13 on the side of the body B by inserting 
the bolt 62 thereinto when the airbag assembly SA is 
mounted on the vehicle. These mounting holes 228 are 
arranged at positions which are to be covered with- the 
airbag 55 having completed its expansion and inflation, 35 
as shown in Figs. 19 and 20. At the inflating time,: the 
airbag 55 protrudes toward the vehicular rear side from 
an opening 45 of the airbag cover 30 formed by the door 
44, and ascends to complete its expansion and inflation. 
In the case of the fifth embodiment, the individual mount- AO 
ing ho|es 228 are arranged at positions over the vicini- 
ties of the two leffhand and righthand edges of the door 
44 in the general portion 31. 

[0141] On the peripheral edge of each mounting hole 
228, as shown in Figs. 21 and 22, there is formed a 45 
flange. 229, which is recessed from the general portion 
31 toward the vehicular front side. On the lower edge 
side in the flange 229 on the side of the door 44, more- 
over, there is formed integrally with the general portion 
31 a ring 231 of a rectangular annulus, with a connection 50 
hole 230 arranged oh the inner peripheral side. 
[0142] The cap 242 for closing each mounting hole 
228 is formed of a synthetic resin such as polypropyl- 
ene, as shown in Figs. 19 and 21. Each cap 242 is pro-: 
vided with a cover body 243 of a generally rectangular 55 
plate shape to be fitted in the corresponding mounting 
hole 228, three retaining pawls 244 arranged to protrude 
toward the vehicular front side from the outer peripheral 



edge of the coyer body 243, and one connection band 
245, all of which are molded integrally. 
[0143] The retaining pawls. 244 are formed at three 
portions on tha upper edge side and the two lefthand 
and righthand edges of the cover body 243 in the vehi- 
cle-mounted state. Each retaining pawl 244 is provided 
with a stem portion 244a extending from the cover body 
243, and a hook 244b arranged at the leading end of the 
stem portion 244a and capable of being retained oh the 
vehicular front side face of the flange 229 
[0144] The connection band 245 constructs a connec- 
tion means for connecting the cap 242 to the airbag cov- 
er 30 unremovably, and is formed into a string shape (or 
a band shape) having a.flexibility. This connection band 
245 is provided with a retaining head portion 245a. ar- 
ranged at the lea ding, end -of :a 'string-shaped stem por- 
tion 245c having a flexibility, and a retaining hole 245d 
arranged in the root side of the stem portion 245c and 
capable of retaining the retaining head portion 245a in- 
serted thereinto. The retaining head portion 245a flexes, 
when inserted into the retaining hole 245d, elastically 
like a spring to pass through the retaining hole 245d, 
and is righted when it comes out of the retaining hole 
245d so that it is retained on the peripheral edge of the 
retaining hole 245d unremovably. In the case of the fifth 
embodiment, the retaining head portion 245a is formed 
of a plurality of flexible retaining' plates 245b. The con- 
tour size and the number of retaining plates 245b are so 
set as to prevent the retaining head portion 245a from 
easily coming out of the retaining, hole 245d when the 
retaining head portion 245a is inserted into the retaining 
hole 245d and retained on. the peripheral edge of the 
retaining hole 245d. 

[0145] Moreover; the connection band 245 is connect- 
ed to the ring 231,. as shown in Fig. 22, by inserting the 
retaining head portion 245a into the connection hole 230 
of the ring 231, bending the stem portion 245c so that 
the connection band 245 may bind a part 231a of the 
ring 231, and by inserting the retaining head portion. 
245a into the retaining hole 245d. 
[0146] The length of the stem portion 245c of .the con- 
nection band 245 and the position of the retaining hole 
245d.are so set that the cap 242 may be movable rela- 
tive to the ring 231 to open the whole area of the mount- 
ing hole 228 even if the connection band 245 is connect- 
ed to the ring 231 while binding the part 231a of the ring 
231*. . 

[0147] Here will be described how to assemble this 
airbag device S5. First of all, as in the first embodiment, * 
the inflator 47 having the diffuser49 assembled with the 
body 48 is so housed in the airbag 55 that the bolts 49f 
are protruded from the individual through holes 55a (not 
shown) and that the end portion of the body 48 is pro- 
truded from the through hole 55b (not shown). Next, the 
airbag 55 is folded up. Then, the airbag 55 is wrapped 
with a not-shown collapse-preventing breakable wrap- 
ping film. At this time, the bolts 49f of the inflator 47 and 
the end portion of the body 48, as protruded from the 



17 



33 EP1 

through holes 55a and 55b, are extracted from the wrap- 
ping film. Here, the wrapping film may be exemplified 
not only by a sheet material made of resin but also by a 
cloth material, a tape material or a string material of the 
woven fabric forming the airbag 55 or the like. 
[0148] After this, the jnflator 47 is so housed together 
with the folded airbag 55 in the case 13 that the individ- 
ual bolts 49f of the inflator 47 are protruded from the 
: through holes 26a and that the end portion of the inflator 
body 48 is protruded from the through hole 14d (not 
shown). When the nuts 50 are then fastened on the in- 
dividual bolts 49f, the inflator 47 and the airbag 55 can 
be housed and mounted in the case 1 3. 
[0149] Next, the airbag cover 30 is connected to the 
■case 13. Here in the airbag cover 30, the connection is 
band 245 of the cap 242 is connected in advance to the 
ring 231 of each mounting hole 228. At this time, each 
• retaining pawl 244 is not retained.on the peripheral edge 
of the,mounting hole 228, but this, mounting hole 228 is 
opened. 2 o 
[0150] For assembling the airbag cover 30 with the 
case 1 3: the individual side wall portions 36, 37, 38 (not 
shown) and 39 (not shown) of the airbag cover 30 are 
mounted on the case peripheral wall portion 14 on the 
side of the opening 13a; the assembling members 15 25 
are inserted into the retaining holes 36a of the upper 
side wall portion 36 and protruded on the outer surface 
side of the upper side wall portion 36; and. the individual 
assembling members 21 are inserted into the individual 
retaining holes 37a of the lower side wall portion 37 and . 30 
retained on the peripheral edges of the retaining holes" 
37a on the outer surface side of the lower Side wall por- 
tion 37. Next, the locking bar 19 is inserted into the clear- 
ances between the outer surface of the upper side wall 
portion 36 and the inner circumferential side faces of the 
individual assembling members 15 from one side of 
lefthand and righthand edge of the upper side wall por- 
tion 36, and is fixed on the case 13. Then, the airbag 
cover 30 can be connected to and held by the case 13 
to make the airbag assembly SA. 
[0151] Then, the airbag assembly SA is. mounted on 
the vehicle by connecting the connector 51 (not shown), 
with which. the lead wire 52 (not shown) is connected,' 
to the body 48 of the inflator47, inserting and retaining 
the individual retaining legs 34 into and in the retaining 45 
holes 10e (as referred to Fig. 3), and by housing the air- 
bag cover 30 in the housing recess 1 0c of the lower pan- 
el 1.0b. Then, through holes 28a and 29a of the individual 
mounting brackets 28 and 29 extending from the case 
13 are arranged at the positions of nuts 61a and 64a of 50 
the corresponding brackets 61 and 64 on the side of the 
body B, and the individual bolts 62 and 65 are fastened 
on the corresponding nuts 61a and 64a through the 
through holes 28a and 29a of the brackets 28 and 29. 
Thus, the airbag assembly SA can- be fixed on the side 55 
of the body B. 

[0152] By this time, the upper panel 10a, the lower 
panel 1 0b and so on have already been mounted on the 
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vehicle. 

[0153] Moreover, the individual bolts 62 are inserted 
through the mounting holes 228 opened and fastened 
on the nuts 61a as shown in Fig. 23. 
[0154] Thus, the mounting work of the airbag device 
S5 on the vehicle is completed by retaining the individual 
retaining pawls 244 on the peripheral edges of the cor- 
responding mounting holes 228 to close the individual 
mounting holes 228 with the caps 242 after the individ- 
ual bolts 62 and 65 were fastened, and by mounting the 
under cover 11 on the vehicle. ' 

[0155] When an actuating signal is inputted to the 
body 48 of the inflator 47 through the lead wire 52 after 
the airbag device S5 was mounted on the vehicle, the 
inflating gas is discharged from the gas discharge ports 
48c (not shown) of the iriflator47 so that it flows into the 
airbag 55 through the gas outlet port 49d of the diffuser 
49. Accordingly/the airbag 55 is inflated to break the 
not-shown wrapping film and to push the door 44 of the 
airbag cover 30 thereby to break the breakage-expected 
portion 42, so that the door 44 is opened downward on 
the. hinge portion 43. Then, the. airbag. 55 is expanded 
and inflated, as indicated by double-dotted lines in Fig. 
20, to protrude toward the vehicular rear side from the 
opening 45 which is formed by the opened door 44, and 
to protrude largely upward along the column cover lower 
face. 7a. 

[0156] In the airbag device S5 ofthe fifth embodiment, 
moreover, the connection band 245 acting as; a connect 
tion means is unremovably connected to the airbag cov- 
er 30. Even if the retaining pawls 244 are disengaged 
from the peripheral edge.of the mounting hole 228 at the 
action time of the airbag device S5, asshbwn in Fig. 24, 
the cap 242 is, therefore, prevented from coming out of 
the airbag cover 30 by the connection band 245 acting 
as a connection means. As a result, the cap 242 is not 
blown off from the airbag cover 30. 
[0157] When the mounting hole 228 is to be closed, 
the cap 242 is easily mounted on the airbag cover 30 
merely by connecting the connection band 245 as the 
connection means to the ring portion 231 of the airbag 
cover 30 and by retaining the individual retaining pawls 
244 on the peripheral edge of the mounting hole 228. 
[01 58] , Especially, the cap 242 is mounted on the air- 
bag cover 30 by using the connection band 245 as the 
connecting means and the retaining pawls 244. Specif- 
ically, it is not necessary to provide the whole peripheral 
edge of the cap 242 with the connection band 245 as a 
connection means. Instead/it is sufficient to provide the 
peripheral edge.of the cap 244 partially with the connec- 
tion means 245 and to provide at other portions with 
such one or more retaining pawl(s) 244 as can be 
mounted to close the mounting, hole .228 with the cap 
242. Moreover, the retaining pawls 244 can be retained 
on the peripheral edge of the mounting hole 228 merely 
by the works of pushing in the cap 242, so that the re- 
duction in the mounting workability is minimized, as 
compared with the cap which is mounted only by the 
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retaining pawls 244. 

[0159].. In the knee protecting airbag device S5 of the 
fifth embodiment, therefore, the cap 242 is prevented 
from being blown off at the action time of the device S5, 
even if the mounting hole 228 in the airbag cover 30 for 5 
fixing the airbag assembly SA on the body B is clogged- 
with the easily mountable cap 242. 
[0160] In the fifth embodiment, moreover, the connec- 
tion band 245 acting as a connection means is inserted 
into the connection hole 230 arranged in the peripheral 10 
edge of the mounting hole 228, and is so fastened to the 
ring 231 while binding the ring 231 as not to come out 
of the connection hole 230. Therefore, the connecting 
work of the connection band .245 as the connection 
means in the cap 242 to the airbag cover 30 can be done. 15 
by inserting the retaining head portion 245a of the con- ■ 
nection band 245 formed integrally with the cap 242 into 
the connection hole 230 formed in the peripheral edges - 
of the mounting hole 228 of the airbag cover 30, and by . 
inserting, the same into the retaining hole 245d on the . 20 
connection band itself. Without using. any other parts, 
therefore, the connection means 245 can be easily con- 
nected to the. airbag cover 30. 

[0161] Here in the fifth embodiment, the connection 
means for connecting the cap 242 to the airbag cover 25 
30 is exemplified by the connection band 245 for binding 
the part 231 a of the ring 231 with the stem portion 245c. 
As shown in Fig: 25, however, the construction may be 
modified to include a cap 24 2 A of an airbag device S6 
according to a sixth embodiment. The connection- 30 
means for each cap 242A is a connection clip 245A, 
which is constructed by providing a stem portion 245Ac 
with a retaining head portion 245Aa at its leading, end. . 
The retaining head portion 245Aa is inserted into a con- 
nection hole 230A formed in the flange 229 of the pe- 35 
ripheral edge of the mounting hole 228, and is so. re- 
tained on the peripheral edge. of the connection hole 
230A as not to come out of the connection hole 230A. 
This connection clip 245A is molded like the connection 
band 245 integrally with the cover body 243 and the re- 40 
taining pawls 244, and is arranged on the cap 242A. 
Here, this stem portion 245Ac has a rigidity. Like a con- 
nection clip 245A' indicated by double-dotted lines in 
Fig. 25, however, a stem portion 245Ac' may be elon- 
gated to have a flexibility. At the leading end of this stem 45 
portion 245Ac\ there is arranged the retaining head por- 
tion 245Aa which is similar to the clip 245A. This retain- 
ing head portion 245Aa flexes elastically, when inserted 
into the connection hole 230A, like a spring to pass 
through the connection hole 230A, and is righted when 50 
it comes out of the connection hole 230A. The retaining 
head portion 245Aa is retained on the peripheral edge 
of the connection hole 230A unremqvably by this resto^ 
ration. In the case of the sixth embodiment, the retaining 
head portion 245Aa is constructed to include a plurality 55 
of flexible retaining members 245Ab. 
[0162] In the fifth embodiment, moreover, even if the 
connection band 245 acting as a connection means of 



the cap 242 is connected to the airbag cover 30, the 
stem portion 245c of the connection band 245 slides 
through the connection hole 230 so that the cap 242 is 
movable relatjve to the airbag cover 30. Alternatively, 
the cap 242 can move relative to the airbag cover 30 so 
that the connection band 245 itself rocks on the part 245 
binding the ring 231. After the connectipn band 245 was 
connected to the airbag cover 30, therefore, the retain- 
ing pawls 244 ca"n be easily retained on the peripheral 
edge of the mounting hole 228 while moving the cap 
242. With this construction, before the airbag assembly 
SA was mounted on the vehicle, the mounting hole 228 
can be opened in advance while the connection band 
245 being connected to the airbag cover 30, as shown 
in Fig. 23, by binding the part 231a of the. ring 231. After 
the case 13 was fixed on the. body B (or the brackets 61 
and 64), moreover, the individual retaining pawls 244 
can be instantly retained : on the peripheral edge of the 
mounting hole 228 to.close the mounting hole 228 mere- 
ly by moving the cap 242. Therefore, the mounting hole 
228 can be simply closed with the cap 242 without invit- 
ing the loss of the cap 242, after the case 13 was fixed 
on the body.B. Here, these working-effects can also be 
likewise attained by the connection clip 245A\ as indi- 
cated by the double-dotted lines in Fig. 25. 
[0163] In the fifth embodiment, moreover, the retain- 
ing head portion 245a of the connection band 245 as 
the connectipn means is inserted at first into the con- 
nection hole 230 and further into the retaining hole 245d 
on the root side of the stem portion 245c while binding 
the part 245 of the ring 231 with the flexible stem portion 
245c, and is then retained on the peripheral edge of the 
retaining hole 245d. Thus, the connection band 245 as 
the connection means can be mounted on the airbag 
cover 30. This mounting work can be done from the out- 
er side of the general portion 31 so that the connecting 
work of the connection band 245 is facilitated. Moreover, 
the connection band 245 is attached to the airbag cover 
30 while binding the peripheral edge 231a of the con- 
nection hole 230. Therefore, as compared with the case 
in which the retaining head portion 245Aa of the con- 
nection clips 245A and 245A' as a connection means is 
inserted into and directly retainedon the peripheral edge 
of the connection hole 230A, as shown in Fig. 25, the 
force to remove the cap 242 hardly acts in the direction 
for the retaining head portion 245a to come out of the 
retaining hole 245d. More specifically, compared with 
the direction Xfor the cap 242 to come out of the mount- 
ing hole 228, the retaining head 245a comes out of the 
retaining hole 245d in the direction Y, as shown in Fig. 
23. Therefore, even if the, retaining pawls 244 are dis- 
engaged from the peripheral edge of the mounting hole 
228, the cap 242 is hardly removed from the ring 230 so 
that it can be firmly mounted on the airbag cover 30. 
[01 64] In the fifth embodiment, still moreover, the cap 
242 is arranged at the position to be covered with the 
airbag 55 having completed its expansion and inflation, 
and the connection band 245 as the connection means 
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is arranged at the side of the door 44 of the airbag cover 
30, on the peripheral edge of the cover body 243 of. the 
cap 242. Therefore, even if the retaining pawls 244 are 
disengaged from the peripheral edge of the mounting 
hole 228 to leave the general portion 31 of the airbag 5 
cover 30 largely, as shown in Fig. 24, the portion 243a 
of the cover body 243 on the side of the door 44 is pre- 
vented by the connection band 245 from leaving the 
general portion 31 of the airbag cover 30 largely. While 
the airbag 55 is being expanded and inflated, more spe- io 
cifically, the retaining pawls 244 of the cap 242 are hid- 
den in the cover body 243 of the cap 242 so that the 
airbag 55 being expanded and inflated can complete its 
inflation smoothly without any hindrance by the retaining 2.. 
pawls 245. 15 
[0165] Here, the fifth and sixth embodiments have 
been described on the airbag devices S5 and S6 which 
are arranged on the vehicular front side of the driver MD 
so as to protect the knees K thereof. However, the airbag 
device of the aforementioned construction may also be 20 
arranged at such a position on the vehicular front side 
of a passenger seated on the front passenger's seat so- 
as to protect the knees thereof. 

[0166] A knee protecting airbag device comprises an 
airbag, an infiator, a case and an airbag cover to be as- 25 
sembled with the case. The case houses the airbag and 
the infiator, and is fixed to the side of the vehicular body 
. with its rear side open. The airbag cover includes a door 
and a general portion around the door. The door closes 
the opening of the case and opens when the airbag ex- 30 
pands and inflates. The general portion is surrounded 
by interior members of the vehicle when mounted on the ' 
vehicle. The knee protecting" airbag device is mounted 
on the vehicle in an assembled state in which the airbag, 
the infiator and the airbag cover are joined to the case. 35 
the airbag cover is joined to the case in a movable man- 
ner so as to absorb the dimensional inconsistency be- 
tween itself and v the surrounding interior members. 
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A knee protecting airbag device to be arranged in 
front of the knee's of a seated occupant, comprising: 

a knee protecting airbag folded; 
an infiator for feeding said airbag with an inflat- 
ing gas; 

a case for housing said airbag and said infiator, 
said case being opened at the vehicular rear 
side and mounted and fixed on the body side 
of the vehicle; and 

an a'irbag cover adapted to be assembled with 
said case and including: a door covering the 
opening of said case and openable when said 
airbag is expanded and inflated; and a general 
portion arranged around said door and sur- 
rounded by an interior member of the vehicle 
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when mounted on the vehicle, characterized 
in that: 

said knee protecting airbag device is con- 
structed such that an airbag assembly is 
- formed by assembling said airbag, said in- 
fiator and said airbag cover with said case 
and mounted on the vehicle; and 
said airbag cover is assembled so mova bly 
with said case as.to absorb an assembling 
error between itself and said interior mem- 
ber arranged therearound. 

A knee protecting airbag device according to Claim 
1, wherein: 

said case includes:* a peripheral wall portion 
opened at the rear end side while enclosing 
said airbag and said infiator housed therein; 
and assembling members arranged on the out- 
er surface of said peripheral wall portion and 
capable of being assembled with said airbag 
cover- 
said airbag cover includes: 

assembling pieces protruding toward the 
vehicular front side from said general por- 
tion and to be arranged adjacent to the por- 
tions of the peripheral wall portion of the 
case, at which said assembling members 
are arranged; and 
. an assembling hole bored through said as- 
sembling piece at the position correspond- 
ing to said assembling member; and 
said assembling member includes: 

a retaining frame inserted into said as- 
sembling hole for retaining said as- 
sembling piece; and 
a come-out stopper so arranged at the 
end of said retaining frame as to pro- 
trude from said assembling hole to the 
outer surface side of said assembling 
piece, and capable of retaining the pe- 
ripheral edge of said assembling hole 
formed on the outer surface side of 
said assembling piece. 

A knee protecting airbag device according to Claim 
2, wherein: 

said assembling members are individually ar- 
ranged on the opposed wall portions in said 
case peripheral wall portion; and 
the come-out stopper of said assembling mem- 
ber arranged on at least one wall portion in- 
cludes: 
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a bent portion-so arranged bent at the end 
of said retaining frame as to protrude from 
. said assembling hole to the outer surface 
side of said assembling piece, and formed 
integrally with said retaining frame; and 5 
a locking bar made separate from said bent 
portion and so arranged and fixed between 
said bent portion and said assembling 
piece as to prevent said bent portion from 
coming out of said assembling 1 hole. 10 

A knee protecting airbag device according to Claim 
3, wherein: 

said door includes: ■ 15 

a hinge portion on which said door to open 
arranged at a part of the peripheral edge 
thereof; and 

a breakage-expected portion to be broken 20 
when pushed by said airbag arranged in 
the portion of the peripheral edge except 
said hinge portion; and _ 
said assembling member for said locking 
bar to be provided on is arranged in the p.e-, 25 
■ ripheral wall portion of said case positioned 
at the leading end side of said door apart 
from said hinge portion. 

A knee protecting airbag device according to Claim 30 
2, wherein: 

said assembling members are individually ar- 
ranged on. the opposed wall portions in said 
case peripheral wall portion; 35 
said assembling member arranged on at least 
one wall portion includes: 

a fixing portion arranged on the end side in 
said come-out stopper .apart from said re- *o 
taining frame and capable of being fixed on 
said case peripheral wall portion; and 
a bent portion arranged at the end of said 
retaining frame on the side of said case pe- 
ripheral wall portion and so formed and 45 
bent from said retaining frame as to be re- 
tained on said assembling hole peripheral 
edge; and 

said assembling piece is assembled with 
said assembling member by inserting said 50 
retaining frame into said assembling hole 
and by retaining said bent portion on said 
assembling hole peripheral edge to fix said 
fixing portion on said case peripheral wall 
portion. 55 

A knee protecting airbag device according to Claim 
5, wherein: . 



said door includes: a hinge portion on which 
said door to open, at a part of the peripheral 
edge thereof; and a breakage-expected portion 
to be broken by the push of said airbag at the 
portion of the peripheral edge exceptsaid hinge 
portion; and 

said assembling member for said bent portion 
. to be provided on is arranged in said case pe- 
ripheral wall portion positioned at the leading 
end side of said door apart from said hinge por- 
tion. 

7. A knee protecting airbag device comprising: . 
a folded airbag; 

a case for housing said airbag- and 

airbag coverfor covering the vehicular rear side 

of said airbag housed, characterized in that: 

said airbag is constructed to be so expand- 
ed and inflated that it may push and open 
said airbag cover, when an inflating gas is 
fed to the inside of said airbag, to protrude 
toward the vehicular rear side from an. 
opening of said case on the vehicular rear 
side, so as to protect the knees of an oc- 
cupant; 

said airbag. cover includes an upward 
openable door adapted to be so opened by 
turning the lower end side upward as to 
form an opening for protruding said airbag; 
the lefthand and righthand side edges of 
said' upward openable door are. so ar- 
ranged that one may be arranged closer to 
said occupant in the longitudinal direction 
of the vehicle whereas the other away from 
, ' ; said occupant; and 

said upward openable door is so construct- 
ed: ' 

that one of the lefthand and righthand 
side edges closer to said occupant has 
a shorter length whereas the other of 
the lefthand and righthand side edges 
apart from said occupant has a longer 
length; and 

that the leading end of said door 
opened and arranged generally in the 
horizontal direction may extend in the 
transverse direction of the vehicle. 

8. A knee protecting airbag device according to Claim 
7, wherein: 

a downward openable door to be opened by 
turning its upper end side downward is ar- 
ranged below said upward openable door with 
its upper end adjoining the lower end of said 
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upward openable door; 

a breakage-expected portion to be broken by * 
the push of said airbag being expanded and . in- 
flated, so as to open said upward and down- 
ward openable doors is arranged generally in 5 
an H-shape, as viewed from the vehicular rear 
side, around said upward and downward open- 
able doors; 

the lefthand and righthand vertical line portions 
of said H-shaped breakage-expected portion 10 
oppose each other transversely; and 
the transverse line portion of said H-shaped 
breakage-expected portion is vertically inclined 
with respect to the transverse direction of the 
vehicle. 15 

A knee protecting airbag device according to Claim 
7, wherein: 

a downward openable door to be opened by 20 
turning its upper end side downward is ar- 
ranged below said upward openable door with 
its upper end adjoining the lower end of said 
. upward openable door; 
a breakage-expected portion to be broken by 
the push of said airbag being expanded and in- 
flated, so as to open said upward and down- 
ward openable doors is arranged generally in 
an H-shape, as viewed from the vehicular rear 
side, around said upward and downward open- 
able doors; 

the lefthand and righthand vertical line portions 
of said H-shaped breakage-expected portion 
oppose each other transversely; 
the transverse line of said H-shaped breakage- 
expected portion is arranged generally in the 
horizontal direction; and 

said upward openable door and said downward 
openable door are generally symmetric with re- . 
spect to said transverse line portion. 40 

A knee protecting airbag device comprising: 

an airbag housed in a folded shape for being 
expanded and inflated to protect the knees of 45 
an occupant; 

an inflator for feeding said airbag with an inflat- 
ing gas; 

an airbag cover including a door covering said 
folded airbag and capable of being opened to so 
protrude said airbag being expanded and inflat- 
ed, and a general portion around said door; and 
a case fixed on the body side of the vehicle for 
housing and holding said airbag and said infla- 
tor and for holding said airbag cover, charac- 55 
terized in that: 
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formed in said general portion to be used 
when said case is fixed on said body; 
a cap for closing said mounting hole is ar- 
ranged in the general portion of said airbag 
cover; 

said cap is provided with retaining pawls to 
be retained on said mounting hole periph- 
eral edge; and a connection means to con- 
nect said cap to said airbag cover in an un- 
removable manner; 

an airbag assembly is formed by assem- 
bling said airbag, said inflator and said air- 
bag cover with said case; and 
said airbag assembly is mounted on the ve- 
hicle by fixing said case on said body by 
means of said mounting hole. 

11. A knee protecting airbag device according to Claim 
10, wherein said connection means is inserted into 
the connection hole arranged in the peripheral edge 
of said mounting hole and is connected to said air- 
bag cover while being prevented from coming out 
of said connection hole. 

12. A knee protecting airbag device according to Claim 
10, wherein: 

said connection means is movably connected 
to said airbag cover; and 
i said retaining pawls are retained on said 
mounting hole peripheral edge after said con- 
necting means was connected to said airbag 
cover. 

13. A knee protecting airbag device according to Claim 
10, Wherein: 

said connection means is formed of a connec- 
tion band having such a flexibility as is inserted 
into said connection hole; and 
said connection band is connected to said air- 
bag cover by inserting the retaining head por- 
tion arranged on the leading end thereof into 
said connection hole and further into a retaining 
hole arranged on the root side of said connec- 
tion band, thereby to retain the retaining head 
portion on said retaining hole peripheral edge. 

14. A knee protecting airbag device according to Claim 
10, wherein: 

said cap is arranged at a position to be covered 
with, said airbag having completed the expan- 
. sion and inflation; and 
said connection means is arranged on said 
door side at said cap peripheral edge. 



said airbag cbver includes a mounting hole 
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